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Cabinet Work 


For Offices, Stores, ot Banks, in any wood or 
style, at lowest living prices for FIRST 
CLASS WORK, 


DESIGNS FURNISHED, 


if required, and estimates given. 


Roll Top Desks, 


on hand. Equal to any other manufacture, 
and lower prices. 
eend for Catalogue. Correspondence solicit d 
D. A. JAMES, 


5 218 W. Market Street. Akron, O. 
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DAVIS & HUN’, 147 Ontario street, 
Sole agents for CLEVELAND. 
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STEAM: * ~ PUMPS 


CHEAPEST | Is 


AND THE 


BEST 
HOT, £o 


rene 1} 
~— “. i Wau 


UPWARDS, 


u 





CLEVELAND 


“Sa Glass Works, 


No. 99 and 101 Public Square, 
Cleveland, O. 

Mauufacturers of and Dealers in 
STAINED, ENAMELED, 

EMBOSSED, CUT 

and all kinds of Colored Glass. 58 





The Cummer Engine 


At the viclnnne Exposition, and a SPECIAL PRIZE for extraordinary 
merit. Also 


THE HIGHEST MEDAL 


At Louisville for the BEST Automatic Engine. 


SEND FOR 150 PAGE CATALOGUE No. 14. 
ADDRESS 


SUMMER EINGINWE cco., 
CLEVELAND, OHIO. 


BRASS WORKIN G MACHINERY. 


12-inch and 16-inch 


». Monitor Lathes, 


2-Spindle and 4-Spindle. 
Valve Milling Machines, 
Speed Lathes, with set over and quick 
return on Foot Block. 
, Slide Rests and 2-Jawed Chucks. 
==. Revolving Chucks for GlobeValves 


SMALL TOOLS AND FIXTURES. 


WARNER & SWASEY, 
_ GLEVELAND, 0. 








PLIERS, 
wathies, 
reacial Drills, 


Manufactured to 


Standard Gauges, 
with 
SPECIAL MACHINERY. 
Every machine belted and 
tested. 


CG. A.GRAY, Jr.&CO., <2 = 
_N.E.C. 8th @ Sycamore, “= 
CINCINNATI,O. 1 


REEVES BROTHERS, NILES, O.. 


MANUFACTURERS OF ALL KINDS OF 


STEAM BOrlers. 





Blast Furnace Stacks, Iron Buildings, Roof Frames, and Plate and Sheet | 


Iron Work o every description Also, Dealers in New and Second-hand | 
Engines. A stock of Engines and Boilers always on hand. 


Write for Prices ll 


FOR SALE. 


Planing Mill a aa 

40 og ¥ Power En . 
with Boiler and Connections 

2 Surfacing and Matching 
we yen REE ope 

Surfacing Machine. 

1 8-inch Moulding Machine 
to mark 4 sides. 

Sash, door and blind ma- 
chinery, shafting, hangers, pul- 
leys and belts; ‘Will sell any 


piece seperately. 
Apply to 1. H. PRATT, | 
15 South Water Street, Cleveland, 0. 


A.NorthropéCo 


NORTHROP’S PATENT CAP SEAM 


SHEET IRON ROOFING. — 


PATENT 





for Roofing and Siding. 

No. 97 First Avenue; see 
PITTSBURGH, i. 2 
Bee Send for Circular. a 





Send for Ce alogne of the 
FIRMENICH 


Saltty Seam Baile, 


Address 
Geo. C. Morgan & Co., 
Room 16, Major Block, Chicago. Tl 
THE GIBBS PATENT “IMPERIAL” 
Steel, Cast, and Chilled PLOWS. 


EQUIPPED WITH JOINTERS, 
c it & WHEEL, 


ereeh _ —g 
: iii 








“ MANUPACTU RED BY 


| BUCHER, GIBBS & CO., CANTON, C. 





AKRON SUPPLY CO. 


Manufacturers of and dealers m all kinds of 


Mt FACTORY = 


Leather, Rubber and Cotton Beltings. 
A full line of STEAM ne Yves, 
RUBBER san SE, &C. 
Main Street, AKRON, 0 
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Akron Sewer Pipe Agencv. 


—— REPRESENTING -——— 


Akron Sewer Pipe Co,, Hill S. P.Co., Buckeye S. P, Co. and Robinson Bros. & Co 


MANUFACTURERS OF 


“Standard” Akron Salt Glazed Sewer Pipe. 


\We guarantee our Pipe to_be the “ Best” made in America. A liberal discount to the trade. 


SEND FOR PRICE LIST. 


Capacity, 5,000 car loads per year. 
Office and W7crks et Akron, Ohio, U.S.A. 


a. ———— 





PANELED SHEET IRON ORILING, a 
And CRIMPED IRONS of various —_ "| 





IRON TRADE REVIEW. 











 « Telephone No. 2024. 





THE LARCEST PATTERN SHOP WEST OF NEW YORK. 


« GOBEILLE PATTERN WORKS, 


19-27 Columbus Street, CLEVELAND, 0. % 

















Send for 4 Circular. 


fost Economical. 
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Water Motor iz: 


IS THE BEST MADE, 





CLEVELAND TWIST DRILL CO, %,rcniSiasaerStsass er 





to Standar ' Gauges 
A ae to all variations 


ciated by all mochanies. = Spr 
and Price List sent free 
ication. 
Manufactured by 
F. ARMSTRONG,’ 
Bridgeport. Conn. 


because it is the 


png 


THE KIMBALL MOTOR CO. 
THLEDO, O. 





| ARMSTRONG’S IMPROVED ADJUSTABLE STOCK and DIES — 


FOR PIPE AND BOLTS. 





New York Office—132 Church Street. Forsale by Worswick Mfg. Co., Cleveland, Ohio 



















The National 


Feed Water 
Heater, 


8 to 500 horse po 
er. It consists of a 
seamless 


coil 
contained in 


Wwe 


drawn brass tubes 


iron shell. Guar- 


the market. 


by.exhaust steam. 
Cheapest and most 
durable heater in 


‘ pied in stock by 


1. H. Pratt, 
15 So. Water st* 


CLEVELAND, O 



































Nene solicited 





Th qu” Nat Pang. 


The BEST inde- 
ndent Boiler 
‘eeder made. Sin- 


gle and duplex 
pumps in 12 sizes. 


Also arranged with 


wells, « 


extensions for 


send fer our Boil- 
er Pump Catalogue 


showing 


over ten 


different kinds of 


Feeders; 


adapted | P 


jor ev pu 
Manulsctered by” 


THE GOULDS 
ME” 


G CO., 


Seneca Falls, N- 


Y. 


Warehouse 15 Park 
Place, New York. 


Manufacturers of Hand and Power Pumps, 
ot terse machinery and Iron a oe 
furnished . pe applicatio at 


Cata- 


















JAPANS. DRYERS, 


Compiliandence Solicited. 








‘TheMiddlebrook& Post M¢o Co. 


—E Eay/NKe R NS) 


Salo) ae) - Mota N\Molei0] --F 





The Flammang Injector. 
THE LATEST, 


MOST IMPROVED, SIMPLEST, 


= MOST ECONOMICAL 


BOILER FEED 


In the Market. Will lift water 26 feet, and work 
AS WELL WITH HOT AS COLD WATER. 


Cannot stop up or corrode. Alwaysready: Every 
Injector quagnatecd to do soe it is sold for,— 
cee S. or eh ory 

Price List to 


FLAMMANC INJECTOR CO., 


44 Atwater Block, or 66 Center Street. 
CLEVELAND, 0. 58 


J.C. SCHAFFER. 


Manufacturer of 


fa yarostatic Presses, 


PORTABLE AND ADJUSTABLE 


Crank Pin Presses. 


Also for Pressing on or off Gar wheels, and for 
ressing Shafts in Collars, or Sleeves for Pumps 
and Planer Heads. Also 
Bulider of Large Stationary Presses 

Send for Circulars and Photographs, 9 
129 Mills Street, Rochester, N, Wo, U. 8. A. 















The Star 
Tool Co. 


—_—- 


Machinist 
Tools. 


Factory 
PROV IDENGE, R. I. 


Offices: 220 FranklinSt., 
Boston, Mass.; 228 L ake 
Street, Chicago, Ilis. 


FISTIER, Ww LESOW st CO 
ii ; Cleveland, O., 


Wholesale Dealers in 


PINE 


AND 


HARDWOOD 







“ 






TRa VERSE 
DRILLING 
MACHINE. 
















ber of all kinds always on 
pand, th "ies wa Shin eiee, 





ings 








4 Worked and Rough Lum- | 








Masters & Company, 
Commission Dealers in 
Iron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO. 





TOLEDO WIRE WORE ; 
F. POWELL & CO. 


Manufacturers of 


Coal Screens, 


WIRE BANK RAILING, 


PLAN f STANDS, 


FRIE PROOF LATHING, &C. 
238 Summit Street, TOLEDO,0O. 





4 lligateor “A7renches, 


FOR PIPE AND ROUND IRON. 





S. A. SMITH, 
164 Lake Street, Chicago, ear! 


Agent for the Western States. 





wnin Gas Engine 


Started I y. Nene Fire 
to build. No Bellerte watch 
No engineer ge Ne No 
coal nor ashes. No water 
needed. No Danger of 
os am, Sizes \, %, 

1 horse power, (actual). 

"The most convenient and 
cheapest Motor for small 

wer, ever made. Just 
¢ thing for Printing Off- 
ces, Laundnes, Jewelers, 
Saddlers, Coffee Mills, 
Small Shops, ete. 
__. SOMBART GAS ENGINE CO., 
: HARTFORD, CONN. 
For sale in Cleveland by 


i. H. Pratt, 
15 South Water Street 











BUCKEYE FORCES 


ELECTROTYPING 


10. FRANKFORT ST.. 


CLEVELAND. O. 
Mention this paper. 














WRITE FOR PRICES. 


E. H. JONES & CO., 


Seah Blinds and Mold” Dealers i in MACHINERY 


CLEVELAND, O 
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Mew Wachinery. 





the Ballantine Ice and Refrigerating 
Machine. 

Notice of the fact that the Cummer Engine Co., of 
Cleveland, have purchased the patents and entire in- 
terest in the Ballantine Ice and Refrigerating Machine 
has already appeared in these columns. The accom- 
panying excellent cut of the machine shows that it is 
essentially a vertical engine having a steam cylinder 
below and gas cylinder above. Both pistons are at- 
tached to one rod, as in a direct-aciing steam pump. 
The whole construction is thus entirely within the range 
of regular engine work, and the same machinery and 
processes which have perfected the manufacture of the 
Cummer automatic engines will be employed to make 


Castings With Long, Small Cores. 

A writer in an exchange gives the following hints 
upon the subject of long, small cores, which will interest 
some of our readers: “ Occasionally a casting is wanted 
three or four feet— more or less—in length, with a small 
hole 1 inch or less in diameter through its entire length. 
The exact diameter of the hole is not generally of so 
mnch importance as that it shall be reasonably straight. 
Core boxes, 1 inch in diameter and 3 or 4 feet in length, 
are not very common in the average foundry, and a 1 
inch core, 4 feet long, would possess a good many ele- 
ments of uncertainty, when surrounded by any consid- 
erable quantity of metal in a casting. A friend of the 


’ 





these machines. The freezing medium used in the Bal 

lantine machine is simply anhydrous ammoniacal gas 
(not agua ammonia as is used for the absorption plan) 

and so easily does the machine manipulate this pure 
gas, that a temperature of any desired degree may be 
had at a very small cost compared with ice or with other 
machines and systems. Of several of these machines 
now in use, which have been running for over two years | 


it is stated that not one of them has had a pound of gas | 
added to the original charge, nor has the pressure gauge | 


ever shown the presence of air. 


A well-known manu- | 


| 
| 
| 


| 


facturing chemist states that no other machine, that has | 


come to his notice, will run longer than two months | 


without a fresh supply of ammonia gas. When a ma- 
chine allows this gas to escape it is a very expensive 
item which, added to the frequent repairs required by 
machines where the power is transmitted by a crank, 
makes up a large 

expenditure at the 

end of a year, which 

the Ballantine ma- 
chine entirely 
avoids. 

Summing up the 
advantages claimed 
for the Ballantine 
Ice Machines, the 
manufacturers 
hold: that they are 
the only direct-act- 
ing 
chines 


vertical ma- 


made, and 
therefore avoid all 
risk of accident to 
which machines 
driving the pump 
by cranks are con- 
slantly exposed 
that 


work 


the machines 


easily and 
smoothly, and with- 
out noise; that they 
do not require skill- 
ed attendance and 
constant watching; 
that they useless fuel and less than one-half the water } 
which other systems require, that they produce a slow a 
lemperature as may be desired, and maintain a perfectly | 


THE BALLANTINE 


' 
| 


— ih ae 


j 


=" 


ICE AND REFRIGERATING MACHINI 
superintendent came to me about eight o’clock one day 
recently and wanted eight castings that day, the castings 


to be 4} feet long and ten inches square, with a hole 


leave 6 inches on each end for print; I had them coated 
with shellac, quite thick, and sifted on them fine parting 
sand until no more would stay. They were put where 
they would keep warm and dry nicely, and when dry I 
blacked them carefully, and then rammed them full of 
green sand facing, ramming up a } inch vent rod in the 
center to let off the vent. This was done so that if the 
sand, blacking, etc., should cleave off the outside, there 
would still be sand inside to defend the hole and _pre- 
vent collapsing. These cores were ready to set in two 
hours, and it was found when in place in the molds, they 
were so stiff and rigid that no chaplets were required. 
The eight pieces were cast and came out all right, the 
holes being as “straight as a gun-barrel.” The pipes 
being a little loose I expanded the ends with a taper 
plug. The expansion of the pipes Dulged out each end 
of casting about } inch, which was chipped off. The 
castings were cast horizontally, and were as sound 


on the cope as if cast solid. 
_——————__ oo 9<2—_,——_—_—_ 
American Forging. 
Mechanical Kngineer. 
It has often 





said that we cannot make 
large forgings in this country. because we have 


been 


It is true that we have 
not—the heaviest not exceeding 20 tons weight of 


no heavy steam-hammers. 


ram—and “for this reason: we do not need tliem, 
By the system American smiths adopt, heayy 
hammers would be useless, they would not be em- 
The popular idea is 
that large forgings, such as shafts 28 inches in 
diameter and 40 feet long, are drawn down from 
something—a mass of iron probably, but where it 
As a 
matter of fact, all 
large in 
this country are 
made of billets, 
welded piece-meal, 


ployed if they’ existed. 


is made or how it is obtained few know. 


forgings 


or one upon an- 
other, and for this 
purpose light ham- 
mers, not exceeding 
six or-eight tons 
weight of ram are 
used. They answer 
the purpose admir- 
if the 


done by them is any 


ably, work 
criterion. 


“O 


The First Boring 
Tool. 

The first boring 
tool may be assum- 
ed to be an awl of 
Pliny 


states that Dedalui 


some kind. 


invented the gim- 
let in 1240 B.C. It 
was of a 
screw point, but it 


destitute 
{may have had a hollow pod, anda crosshead form- 
‘ing a handle. Awls are shown in Egyptian tombs 


of 1706 and 1490 B.C. The screw point was added to 


H + i ; 298} »@} ‘ ; » | ° ° ° F = ° ‘ —e 
dry atmosphere; that thé ammonia cylinder is so thor- through their entire length to easily receive a 1 inch | the gimlet in the course of time, and, within recolle 


Oughly sealed that no air can enter nor can any gas | 


escape; that there is no odor, no appreciable loss of gas | 
and the machines run for years without recharging, 
and there is no corrosive action whatever, and that the 
the machines are constructed in a first-class manner, are | 
guaranteed todo their work and the prices are very | 
reasonable. Further particulars should be addressed 


to the Cummer Engine Co., Cleveland, 0. 
°«e@e 


rod. 
would be tolerated, but the holes must be quite straight. 
For about five minutes I was perfectly satisfied that 
lunacy and idiocy were frightfully on the increase, and 
the way I hauled that superintendent over the coals 
(when he was safely out of hearing) had a good effect in 
relieving my mind, and when the vent was well off I 
thought I would do the job out of pure spite. I had 
eight pieces of gas pipe, that would let a 1 inch rod pass 


Slight imperfections on the surface of castings 


tion, the twisted shank, which makes it self-discharging. 
The hint was taken from the auger proper, which may 
be called a magnified gimlet, now that their specific 


features have become so closely assimilated in form and 


function. The auger (terebra) was a Greek tool. 
*¢@e 
A RULE for finding the width of belt for any given 


Multiply 33,000 by the horse power re- 


horse power: 
quired, and divide the prodnet first by the length in 





Send for sample copy of lron TRADE REVIEW, free, freely through them, cut off 5 feet 6 inches long, so as to inches covered by the belt, and then by its speed, 
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Improved Pipe Threading and Cutting-Off| adapted tools, but it is also convenient to have 
in the shop graduates from “the little shop ” 
Some improvements have z cently been made | who can contrive as well as tend a machine. 

in pipe threading and cutting off machinery for | 
D. Saunders’ Sons, Yonkers, New York. 
of the latest of their machines for these pur- 
poses are shown in the accompanying engiav- \esting lecture on heat and gas engines before 
ings. These tools are designed especially for the Institute of Civil Engineers in England, 
use in mills where continuous and heavy work | mentioned that the theoretical results to be ob- 
is to be done, and are especially built to with- | tained by the simple adoption of a regenerator, 
They are | through which the mixture of gas and air pass- 
unusually strong and powerful, and are at the|ed on entering the cylinder, and repassed on 
same time intended for rapid operation, being | leaving it, seemed to show that it might be serv- 
so constructed as to require only a minimum | iceable in 
of time for adjustment or change of work. For | engines. 


Machines. 


stand severe and prclonged strains. 


gripping the pipe an im- 
proved chuck is provided 
of such a construction that 
it may be loosened or grip- 
ped by a simple movement 
of a lever without stopping 
the machine. This lever 
movement, by means of a 
system of sliding blocks 
and levers, secures the re- 
quired motion of the chuck 
jaws for one size of pipe, 
as well as furnishes by an 
easy movement of the lever 
enough leverage to grip the 
pipe firmly. The adjust- 
ment of the jaws for dif 
ferent sizes of pipe is equal. 
ly simple and quick. 

The dies, shown on the 
machines, are also opened 
and closed by a lever move- 
ment, whereby running 
back over the tnread is 
avoided, and thread may be 
cut and pipes cut to desired 
lengths without removing 
the dies or making any 
change. 

The graduations of speed 
in these machines are such 
that suitable ones may be 
had for each diameter of 
pipe within the range of 
the machine. Fig. 1 repre- 
sents a machine with the 
chuck at the back end, de- 
signed for cutting on pipe 
from one to two inches in 
diameter. The one shown 
in Fig. 2 will cut from } to 
2 inch pipe, and has the 
chuck on the front end. 
Both machines show excel- 
lent workmanship, and are 
very substantial. 





bn 
The Little Shop. 
Scientific American. 

It is time that notice 
should be taken of the work 
done as well as of the place 
taken by our small shops. 
The “big concerns” do net 
monopolize all the skill and 
mechanical capability in 
the country. They may 
profess to do the best work 
and produce the best re- 
sults, because they are fur- 
nished with the best tools. 
But they do not monopolize 
all the mechanical sk il], 
nor collect the best work- 
men. Many of the best 


manipulators, and a very large proportion of 
the most exact mechanics, are in the little 
shops; content, may be, to be the foremen, 
when in a big shop they would be only first- 
class workmen. The small shop men are valua- 
ble in any shop where mechanics, rather than 
operatives, are required, because they are gen- 
erally “men at a pinch,” “expediency men,” 
and generally excellent workmen. 

The proprietor of a large manufacturing es 
tablishment, building fine tools of a particular 
character, claims that his best men come from 
small shops were makeshifts and contrivances 
are the rnle. “Such men,” he says, “can make 
the shop hum” by their methods, 

It is very convenient to have a shop full of 








IMPROVED PIPE-THRE \DING 


Caloric Engines. 
Prof. Jenkin, who recently delivered an inter- 


sensibly increasing the efficiency of 
Gas engines had been made, he said, 


periments of this kind in England, 
pieces of iron and steel boiler plates were yseg 
for the purpose, the former being seven-siy. 


—$——= 


8qUare 


-o0 teenths. of an inch thick, and the latter three. 








“av us 











FIG, 2. 


AND CUTTING-OFF MACHINES, 


eighths, a charge of one and one-half pounds of 
gun cotton being used in each experiment, The 
plates were laid ovr, respectively, a basin-like 
cavity in the top of a large block of iron, sed 
the gun-cotton was exploded over the centre, gt 
a height of about nine hundred inches. The 
outcome of these experiments proved that the 
mild steel plates of the Siemens and Bessemer 
processes, tempered in oil, possess an endurance 
and ductility far beyond what have been knowy 
to characterize British wrought irons, and that 


steel possesses certain posi. 

tive advantages over iron 

in the manufacture of boil. 

ers, locomotive tires or rails, 
2 o-- 
Long Steel Rails. 

The Osnabruck Stee] 
Works have recently been 
manufacturing steel rails 
eighty-eight teet six inches 
long, which have been laid 
down on railway bridges 
crossing the city of Han. 
over. It was found that 
the noise caused by pass. 
ing trains was _ becoming 
such a nuisance that a rem. 
edy had become a necessity, 
The cause of it was the yio- 
lent vibration at the rail 
joints, and the engineers 
hit upon the expedient of 
having rails made long 
enough to cover the whole 
length of the bridges. Since 


they were laid down, the 
nuisance caused by thie rail 


joints has ceased. The use 
of rails of the length stated 
is, as far as we know, with- 
outa parallel in the history 
of railway construction, 
andjreflects credit alike on 
the engineers who suggest- 
ed it, and the manufactur. 
ers who made them. 
—_——9——— 
Foremen and Mechanics. 

Am. Jour. of Railway Appliances, 
_Are you working short 
time? If so, avail your. 
self of the extra leisure 
thus afforded to improve 
and increase your knowl- 
edge of your business. 
Knowledge is power. If 
times are dull and you 
cannot earn as much money 
as usual, earn what in the 
long run is worth more 
than money, knowledge of 
your trade! Does your 
chance for advancement 
seem slight? Do sume of 
your fellow workers who 
know less than you earn 
more? If so, they are the 
exceptions. The rule is, 
brains will win. Sooner or 
later your time will come, 
and if you are competent 
you can step up to a more 
lucrative position. In ordi- 
nary times there are plenty 
of good positions for men 


giving one indicated horse power for 20 cubic|who are faithful and thoroughly understand 


feet of gas, which showed that from 16 to 24/ their business. 
————_ > @ «we 


per cent. of the total heat generated was actually | 


converted into indicated horse-power, notwith- | 
| Toledo Manufacturer 


standing the e § -I by | 
g the cnormons waste of one-half by Boiler houses should always be built of brick, 


conduction across the walls of the cylinder. In| 


steam engine. 





2 @~<6 


Strains on Iron and Sieel. 
Boston Commercial Bulletin. 


The various experiments which have been) The safety of the boiler house depends upoe 
made with a view to determine, if possible, the|the height of the roof. No wood should be 


effect of percussion on iron and steel, show | 


some interesting results. In some recent ex- 





absolute heat efficiency, therefore, the gas en- |* 


gine is already 100 per cent. better than the 


} 


| 


\ 


Boiler Houses. 


ith heavy walls and brick stacks; and when- 
‘ever possible be detached from every mill. 
Where it is possible, see that there is no opel 
|ing through separating wall, or that such open 
‘ing is protected by a solid wocden fire door, 
‘covered with bright tin or galvanized 100 


allowed within ten feet of boilers or breeching; 
and fifteen feet is better. 
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Hints from Practical Wen. 
“539 Laying Out Cears. 
Warner & Swasey, Cleveland, O, in response 
to request, furnishes the following as their sys- 
tem of laying out spur and bevel gears: The 
accompanying cuts of spur and bevel gears, 
were engraved directly from the drawing and 
by their aid we will endeavor to give some di- 
rections by which al] diametrical pitch gears 
can be laid out preparatory to turning and cut- 
ting. In spur gears, first decide upon the 
pitch, which means the size of teeth. Should 
it be 8 pitch, as shown in cut, draw a circle 
measuring as many 8ths of an inchin diameter 
as there are to be teeth in the gear. This cir- 
cle is called the pitch line. Then with a radius 
!of an inch larger draw another 
circle from the same centre, which 
will give the outside diameter of 
gear, Or > larger than the first cir- 
cle. Thus we have for the diam- 
eter of an 8 pitch gear of 24 teeth, 
% Should there be 16 teeth, as 
in the small spur gear, the out- 
side diameter would be }, the 
number of teeth being always two 
less than there are 8ths—when it 
is 8 pitch—in the outside diam- 
eter. Krom the pitch line to the 
bottom of the teeth it isthe same 
distance as to the top, excepting 
the clearance, which is always 
one-eight of the pitch, making in 
the example gj. Thus the tooth 
measures (1 from the pitch line to 
the bottom of the space; but the 
clearance being provided for in 
the cutters, the two gears would 
be laid out to mesh together just 
2. These rules apply to all pitch- 
es so that a 5 pitch gear with 
24 teeth would have an outside 
diameter of 3; or if 3 pitch, 40 
teeth, it would be §. Again ifa 
blank was 4} (3) in diameter and 


| required angle of each sh 








(ili U 
‘24 1N OUTSIDE Diam)! | 
' i j \ | 


aft line of shafting, 
which in the example given are not right angles. 
Then set out the diameters of the wheels which 
are required as shown in sketch, with propor- 
tions same as for spur gearing at the largest 
diameter; then by extending the lines DD and 
C C until they intersect with the lines A A 
and B B Then with the radius D Dand C 
C we can simply consider these radii as the 
radius of two spur wheels of these diameters 
and by extending every line to the one common 
centre we get the proper bevel of the teeth at 
every point. E. 

CLEVELAND, May 26, 1884. 
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Soft Steel in Water Conductors. 
We beg to call the attention of those of our 
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cut 6 pitch, it should contain 23 
teeth. 

In laying out a pair of bevel 
gears, after deciding upon the 
pitch, draw the centre lines BB 
and CC, intersecting at right 
angles at A. Then draw the 
lines DD and EE the same dis- 
tance each side of BB and paral- 
lel to it; the distance from DD to 








EE being as many 8ths of sn inch fe 
—if it be 8 pitech—as there are I 


teeth in the gear. In theexample 
the number of teeth is 24, tnere- 
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LAYING OUT SPUR AND BEVEL GEARS 


-24 TEETH 









the ordinary round conductor pipe when made 
of good quality of tin plate and being superior 
in the advantage of expansion, and in being 
made in single sheet lengths of six feet, there- 
by reducing greatly the number of joints in a 
condnctor which are always weak points in the 
ordinary pipe. The use of soft steel in place of 
iron has been found in this specialty, as in 
other branches of the iron trade, a great advan- 
tage, as itis tougher and more durable than 
the iron, and has given entire satisfaction 
wherever used. 





o~ —__-—— 
The Work of a Single Hair. 

In the base of the Capitol at Washington is 
the enginery by which the House, the Senate 
and the committee rooms are warmed and ver- 
tilated, and the gas lighted by 
electricity. It is altogether a big 
apparatus, consisting of three im 
mense fans, fuur engines and 
eight boilers, with the necessary 
appliance for regulating the tem- 
perature and moisture of the air 
supplied to the nation’s legisla- 
tors. The instrument which tells 
whether the air is too moist or too 
dry is operated by a single human 
hair. A perfectly dry air is put 
at 0; saturated air, that is air car- 
rying al) the moisture it will hold, 
is put at 100. A dial with a 
hand like that of a clock repre- 
sents the different degrees from 
0 to 100. The human hair ab- 
sorbs moisture like a rope, and 
like a rope it becomes shorter 
when wet. The difference in 
length between a hair six inches 
long when wet and the same hair 
when dry is made to represent 
the hundred degrees of moisture 
on the dial, and the hand or point- 
er moves backwaru or forward as 
the moisture in the air varies. If 
it becomes too dry more steam is 
thrown in; if too moist, less steam 
is allowed to escape, and thus the 
atmosphere for the nation’s 
statesmen is regulated and kept 
at the healthful point, which is 
about fifty degrees.—| Exchange. 
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A New Southern Iron Centre. 
A heavy syndicate of New York 


“—- —[-—— and Atlanta capitalists have 


s, bought 6,000 acres of land in Col- 
*s bert county Ala., and laid outa 
city, and the first lots were sold 
recently at auction. Though 
there is not a building on the 
land, 118 lots were sold for $130,- 


fore the distance from DD to EE will be - or|readers who are interested in building materi- 000, an unprecedented price fur Southern real 


l} inches each side of BB. 


sma!l gear the distance 
from KK to LL will be 
: or one inch each side 
of CC. Then through 
the intersections of DD 
and LL, EE and LL, and 
EE and KK draw the 
diagonals FA. These 
are the pitch lines. 
Through the same points 
draw lines as GG at 
right angles to the pitch 
lines, forming the backs 
of the teeth. On these 
lines lay off 1 of an inch 
each side of the pitch 
lines, and draw MA and 
NA, forming the faces 
and bottoms of the teeth. 
drawn parellel to GG, the distance between 
them being the width of face. The face of the 
arge gear should be turned to the lines MA 
_ the small gear to NA. For other pitches 
» lag: Lp: apply. If 4 pitch, use 4ths instead 
lo pitch, 3rds,and soon. Bevel gears 


s| alwav : 
hould always be turned to the diameters and 
angles of the drawings. 





o—— 


Short Method of Drawing Bevel Cears. 
R 


TO THE EDITOR: 


First draw the lines A A and B B at the 


<p + ay 





$i KK and LL are/als either as architects, builders or proprietors, estate. 
similarly drawn, but there being 16 teeth ir the|to the advertisement of the S. S. S. 





Conductor | ang great interest was shown. 


Five thousand persons were present, 
The stock of 
the corpora- 
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SHORT METHOD OF DRAWING BEVEL GEARS 


The lines HH are|Co., in this paper. The article they manufacture 


is the only expanding water conductor made 
that will really do what is claimed for it, viz.: 
expand without bursting when water freezes in 
it, an advantage which will be appreciated by 
all those who have suffered from burst rain 
spouts. None but the best material is used in 
the manufacture of these conductors, They 
are made, as may be desired, either of best 
bloom iron galvanized, of soft steel sheet gal 
vanized, of soft steel kalameina or ot soft steel 
leaded, or terne plate, as it is generally termed; 
the two latter costing about the same price as 








DN eae ek 
a ed a high valu- 
ation. The 

town is called 

Sheffield. It is on the Ten- 
hessee river at the head of 
navigation, and the company 

say they will spend $1,000,- 

' 000 if necessary to make ita 
great manufacturing center, 

. and induce manufacturers to 
]. settle there. A railroad 18 
miles long to the coal and 
iron beds has just been com- 
pleted, and contracts have 
been let for the erection of 
furnaces, gas and water 


works and a hotel. 
- 20> @ ~e 


MECHANICs refers Ww uw story of a consignment 
of * incandescent lamps burning with 45 volts.” 
The consignee acknowledged the receipt of the 
lamps, but asserted that a diligent search of 
the packing cases failed to reveal the 45 volts, 
an ample illustration of the fact that consider. 
able ignorance yet prevaiis as tothe meaning 
of not a few electrical terms. The incident re- 
calls an account of a railway company who 
exacted higher rates for uncharged accumu 
lators, on the supposition that th atter were 
empty 
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To Machinists, Manufacturers and Others. 

THE publishers of the IRON TRADE REVIEw solicit items of 
information concerning manufacturing and other establish- 
ments in any partof the country, and all such items will be 
promptly inserted in these columns, free of charge. Facts are 
the only things needed; and all communications should be ac- 


companied with the name of the contributor—not for publi- | 


eation—but as a guarantee of good faith. 
Manufacturers, machinists and engineers are particularly 


requested to communicate any matters of interest relating to | 


their specia.,.es. Noone need be deterred from sending any 
interesting facts in his own language, as all such contributions 
will be properly revised before sending to press. 


Beay~ When writirg to any of our advertisers, please say 
that you saw their advertisement in the IRON TRADE 
REVIEW 
~ MECHANICAL ENGINEERS AT 

PITTSBURGH. 

No more interesting city than Pittsburgh 
could have been chosen for the annual meeting 
of the American Society of Mechanical En- 
gineers, last week. Her fourteen magnificent 
bridges, her ponderous machinery, her hill-top 
scenery, her immense iron and steel works com- 
bined to offer attractions to men of all tastes, 
but especially to those of a mechanical turn of 
mind. The attendance was good; the arrange- 
ments were generally satisfactory, and the 
papers presented were full of interest and in- 
struction. We propose very briefly to outline 
the work accomplished: ‘The first session was 
held Tuesday evening in conjunction with the 
Engineers’ Society of Western Pennsylvania. 
The entire evening was devoted to the fuel- 
gas question. A most elaborate report was 
presented by a committee previously appointed 
for that purpose, and many valuable facts were 
brought out. The conclusion arrived at was 
that if sold at prices now charged, 50 cents per 
thousand cubic feet, it was much more costly 
than coal for manufacturing purposes. It would 
have to fall to 7.8 cents to be on a par with the 
cost of coal in large factories. The best results 
obtained have been an evaporation of 20 pounds 
of water per pound of gas, against 9 pounds in 
case of coal. On Thursday the engineers had 
an opportunity of seeing the natural gas ap- 
plied to boilers at various works and were very 
favorably impressed with its steady heat and 
complete combustion. 

The papers read at Wednesday’s session were 
as follows: ‘“ Helical Springs,’ by John W. 
Cioud, of Altoona, Pa.; “ A Practical Solution 
of the Perfect Screw Problem,” by Prof. W. A. 
Rogers, of Cambridge, Mass.; “ Rules for Con- 
ducting Boiler Tests,’ by Wm. Kent, of New 
York; “New York to Chicago in Seventeen 
Hours,” by W. B. LeVan, of Philadelphia; “ Es- 
timates for Steam Users,” by Prof. C. E. Emery, 
New York; “ A Drawing Office System,” by H. 
R. Towne, of Stamford, Conn.; “A Positive 
Feed Indicetor,” by Oberlin Smith, of Bridge. 








| H. Barrus, of Boston. 
on file for early publication in these columns. 
_ On Thursday the visitors were treated to an 
excursion thirty miles up the Allegheny Valley, 
_ going up over the Western Pennsylvania railroad 
and returning on the opposite side of the river, 
over the Allegheny Valley railroad. On this 
trip they visited and inspected the model Isa- 
| bella and Lucy furnaces, the fifteen-acre plate- 
glass factory at Creighton, the Natrona Soda 
| Works, the Pittsburgh Water Works, the Key- 
‘stone Bridge Works, the Crescent Steel Works 
;and H. K. Porter & Co.’s Locomotive Works. 
| A tempting lunch was served on board the 
cars, and in the evening a banquet was given 
'at the Monongahela House. 

| Friday’s programme included a trip up the 
| Monongahela River and visits to the great Edgar 
| Thomson Steel Works and the Duquesne Forge 
(of Wm. Miller & Co., the tired but well-pleased 
engineers departing for their several homes by 


| the evening trains. 
————__+ 


HAZARDS OF MECHANICS. 





| ‘Ihe dangers incident to iron-workers and 
mechanics generally are, we think, generally 
/underrated. While modern science and enlight- 
ened legislation have done much to lessen these 
dangers, much remains yet to be done. We 
hail asastepin this direction the recent ap- 
pointment in Ohio of a State Inspector of 
Shops and believe manufacturers will generally 
co-operate with him cheerfully in carrying out 
the objects of the law. As illustrating some 
of the peculiar accidents liable to happen even 
in the best regulated shops and mills—acci- 
dents which in many cases cannot be foreseen— 
we condense from various recent sources ac- 
counts of a few out of many: 

Steel Mills—At the Edgar Thompson Steel 
Mills, Pittsburgh, last week, a Bessemer con- 
verter was upset through a mistake in signal. 
ing from the “ pulpit,’ and eight tons of mol 
ten metal were poured out among the workmen, 


| 


not dangerously burned. 

Blast Furnaces—By the breaking of a pole 
used by a workman at the Central Furnace, 
Cleveland, in closing up the hot pig-iron molds, 
the boiling iron was “splashed” into his face 
and upon his legs, burning him severely. 

Marine Engines—To start up a clogged feed. 
water pump, the second engineer of the steamer 
City of Merida, from Havana for New York, 
changed the suction direct to the hot well, and 
the check valve in the boiler being struck up, 
upon the admission of the full pressure of the 
boiler into the pump cham)er, the latter ex- 
ploded, the unfortunate man being scalded to 
death. 

Water Works Engines—Singular explosions 
recently took place in connection with the 
water works engines at Zanesville, Ohio, and 
Salem, Mass. The following from the log of 
Engineer Bennett, of the Salem works, suc- 
cinctly tells the story which answers for both: 
“Overhauling water ends of No. 1 engine, re- 
moved bonnet of ‘right’ plunger, and found it 
full of water and wader a pressure ; found the 
‘left’ plunger empty, but containing an explo- 
sive gas which did explode when ‘ Mark’ in- 
serted a lamp to examine the inside. Result: 
Burned hand, singed eyebrows and hair. What 
was it?” Answering the latter question in the 
American Machinist, Mr. W. M. Barr says that 
[the explosive gas was carburetted hydrogen, 
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the casualties, however, by almost a miracle, | 
being confined to two men, both severely but | 


ee 


| l 
ton, N. J.; also on Friday, “ Comparison of| generated by the action of the water which 
| Three Modern Types of Indicators,’ by Geo. | leaked into the plunger. 

All of these papers are | 


| Foundries—When the watchman in the Tay. 
| or & Boggis foundry, Cleveland, entered the 
|japanning department, on a recent night, a ter. 
rific explosion occurred, sending him through g 
window and causing general distruction. Th, 
proprietors cannot account for the accident, 

Wood-working Establishments—At James. 
town, N. Y., the other day, a long steel Chain 
came in contact with a four-foot circular saw, 
| sending flying steel missiles in all direetions, 
| but, singularly, hurting no one. 
| Boiler-rooms—Investigation of a late explos. 
‘ion at Gouverneur, N. Y., disclosed the fact 
| that there were four transverse ruptures, two of 
| which were in the dome sheet and to be ac. 
| counted for, but what caused the remaining two 
|is a mystery. Six men were killed by this ac. 
ewe 

Some account should be taken, in many of 
such accidents. of the indifference begotten of 
daily familiarity with machinery, on the side 
|of the workmen, and, on the other hand, the 
desire of manufacturers to push their produce. 
| tion to its utmost capacity, both of which causes 
| very largely increase the hazards to both life 
‘and property. A wise State supervision, it 
'seems to us, should take coguizance of both 
these elements. 

In Birmingham, England, the excellent work 
of Mr. Bowling, Chief Inspector of Factories 
for the past 13 years, has resulted in greatly 
decreasing the hazards of workingmen. Ina 
recent report he says: “It is very gratifying to 
find ‘that though accidents occur in Birming- 
ham at the rate of about one a day throughout 
the year, they have diminished by a fourth part 
within the last ten years.’ The newspaper 
paragraph adds, ‘the diminution is no doubt 
ascribable to the greater care now enforced by 
law in protecting machinery and otherwise pro- 
viding against danger in manufactories and 
workshops, and to the responsibility thrown on 
employers in respect to the security of scaffolds 
and other trade appliances.’ ”’ 


aS Be? Le RET a 
ENGINEERS UNDER THE CAMERA, 

Would our readers like pen picture intro- 
ductious to some of the leading mechanical en- 
gineers of the country, as sketched at the re- 
cent meeting of the American Society of Me- 
chanical Engineers, at Pittsburgh? The most 
distinguished figure in these gatherings is, per- 
haps that of Professor Chas. E. Emery, of New 
York. He is tall, broad-shouldered and frank- 
faced. Thick, iron grey hair and beard admir- 
ably set off features that denote at once great 
intelligence and indomitable perseverance. His 
| services in solving the steam-heating problem 
'in New York are well-known. Professor Jobo 
E. Sweet, the President of the Society, is 
scholarly looking man, yet of so practical s 
bent that he does quite as well at the head of a 
company manufacturing a steam engine of his 
own invention as he did in the class-room. He is 
of medium height, engaging appearance and 
modest demeanor. Mr. E. D. Leavitt, of Cam- 
bridgeport, Mass., ex President of the Society, 
is probably one of the best paid mechanical 
engineers in the country, and _ his large attain- 
ments and extended experience justly entitle 
him to all that he gets. He has a most kindly 
face and pleasant voice. Mr. William Kent, of 
New York, is the generally acknowledged leader 
among the younger members of the Society. 
He hasa bright, flashing eye and an earnest 
manner. Always ready in debate, he never for- 
gets to be courteous, and his “points’’ are in- 
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ably well taken. Mr. Charles T. Porter, of 
New York, a rather small, white-haired man, 
stands close at the head of the profession in 
this country, and his counsel is eagerly sought 
py the younger engineers. Nor do they seek in 
vain; he is uniformly genial and freely com 
municative. Mr. W. Barnet LeVan, of Phila- 
delphia, has not altogether a prepossessing ex- 


terior but he supports an extremely “long | 


head.” Mr. M. C. Bullock, of Chicago, 1s to 
be distinguished by his rotound form and inex- 
hausticle good humor. Mr. H. R. Towne, of 
Stamford, Conn., adds to a practical mind a 
polish which readily marks him as an Eastern 
map. As aclass, the mechanical engineers of 
the country rank high, both for their profess- 
iynal attainments and fcr their unswerving in- 


tegrity. ae) MRS 1S) SOE 
THE COMING METAL. 

The chase after the cheapest process of pro- 
ducing aluminium still goes on. A Colonel 
William Frismuth, of Philadelphia, claims to 
have discovered a process by which it can be 
produced so as to be sold for $5 per pound, and, 
and a letter before us, from a Boston gentleman, 
asserts that he has found the proper party to 
manufacture aluminium and expects to reduce 
the price to $2 yer pound. Colonel Frismuth’s 
process is described as follows by the Phila- 
delphia Evening Star: 

The aluminous minerals, bauxite and corundum, are 


first calcined by chemical processes to obtain the alum- | 


ina. These processes prepare it for the retorts, in 


which it is placed and exposed to a high heat so as to | 


vaporise it. The vapors of the alumina, as they ascend, 


meet the vapors of the sodium from the sodium retorts; | 


the sodium vapors extract the oxygen from the alumina, 
and the metallic aluminium is thereby produced in very 


small globules—not visible, in the cool slag, to the un- | 


aided eye. Next, the aluminium in form as above 
stated, combined with its fluxes, is put into crucibles, 


and remelted at high heat, whereby the aluminium is | 


concentrated in large globules. 
out in shape ot rough ingots, like pig-iron. 


After this it is poured 
When 
hard, it is pounded up, washed, and the large globules 
which have been made are put into shape of marketable 
aluminium. 

Meanwhile the new metal is coming steadily | 
into commercial importance abroad, a large dis- | 
play of articles made from aluminium having 
been made at the recent expositions at London | 
and Calcutta. 
o> @ <0 
a tall brick smoke stack, | 
left standing from a recent fire, was success- | 
fully(¥) accomplished at Ithaca, N. Y., the other 
(lay. Anexpert drilled a hole in the base of 
the structure, inserted 54 pounds of dynamite, 
warned the small boys away, and then set off 
the charge. About 100 tons of brick and stone 
were lifted bodily in the air and came down | 
with a terrific crash. Fortunately the casual- 
ties were confined to one old iady, a tree, and a| 
portion of an adjacent house. 
Satisfied. 


Tue demolition of 


The expert was 


sities saad 
Tue first idea of the steam engine owes its 
origin, it is said, to a drunken freak in Florence, 
in which an empty wine bottle was flung into 
the fire. Hastily snatching the heated bottle | 


from the flames, Captain Savary plunged it) 


neck foremost into a basin of cool water and | 


was delighted to find a vacuum had been creat- 
ed, the water rushing in and half filling the 
vessel. His first crude engine embodied the 
idea thus obtained. 
——————e @ <9 —____——_- 

Many accidents in mills and shops arise from 
the Stumbling or falling of the men, the arm 
being 


Spokes of fly-wheels, ete. 
pre 


An effective plan for 
venting such accidents in England is to fill 
the discs of the wheels either with wood, iron- 


_pels the rack, stepped | 
A noticeable feature of this feed con- | 


thrown out so as to be caught in the! 





plate, or stout card-board, thus rendering 
them almost harmless. This centrivance is 
very cheap and easy of application. 


————___ o> @ ~<oe —___—_- 


Ir is understood that a company is forming 
in Cleveland for the completion of experiments 
in the use of petroleum for puddling and smelt- 

ing purvoses. The practical success of pud- 
| dling with this fuel was recently demonstrated 








‘in this city. 
| ° 


WE learn that the bill for a Test Commission 


| (to conduct tests of iron, steel and other materi- 
als) has been given precedence by the House 
|Committee on Manufactures and that the pros 


| pects are good for its being taken outof the reg. 
| ular order and passed at this session. 
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| In a town in Central Ohio is a curiosity. He 
| will not read any technical papers because be 
|“ knows all about them subjects” anyhow. He 
| should be labeled and preserved in the coming 
| National Mechanical Museum. 


—_—_—_-_——_ - @ ~e = 
| Wao will start the project of a National Ex- 
| position of Motive Machinery? 








Automatic Drill Press. 
| The illustration presented herewith is that 
of a drill press of somewhat novel construction, 
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recently brought out by E. E. Garvin & Co. of 
139 to 143 Centre street, New York City. Each 


head is a self-contained drill press, enabling the | 


manufacturer to munut them, side by side on a 
single base or framework, iu a line of two, three 


or four, as the character and variety of drilling | 


may demand. The feed is automatic, operating 


through a cone of three changes to a worm and | 


gear, and thence through a pinion which pro- 
into top end of the 
spindle. 
nection is the smooth, light running of the 
spindle; the result of astep instead of a shoul. 


der contact, thereby avoiding a considerable | 
The spindle is evenly) 


amount of friction. 
counterbalanced by weight hanging in column. 


The feed is avtomatically tripped, and by using | 
a sufliciently heavy weight may be self-return- | 


ing; when not so arranged, the spindle is re 
turned by pushing up the handl@ shown in the 
front of the head. Shown tothe left of this 
handle is the one to engage the automatic feed. 
Each head is provided with an independent 
table bolted to the planed face of column, and 
adjustable up and down upon it. This ar 
rangement is not shown in the cut. 
with adjustable back jaw is designed to use 
especially with this press, fitted so as to receive 
odd shaped jaws for special pieces, and is ope 
rated in the same manner as the ordinary mill- 
‘ing machine vise with one screw. ° 


more heads are used 
each an individual action in regard to their 
driving gear. 


A chuck | 


Counters | 
ishaft is single, but has independent movement | 
for each tight pulley aud cone, when two or} 
together, giving them) 


MECHANICAL MELANGA. 

City MecHanics—The Patent Office 
reports show that most of modern machines originated 
in the brains. of country mechanics.—[Blacksmith & 
Wheelwright. 


vs. COUNTRY 


Tue Cominc LAtHe—He will be ashrewder prophet 
than we are who can say what the lathe of a half centu 
ry hence wi:l be.—[Mechanical Engineer. 


‘ CHEAP” MACHINERY—Good tools and good work- 
men yield the best attainable results in the factory, and 
it is the poorest policy to hire cheap labor to run cheap 
machinery, if good work is expected as the result. 
—[American Wood-worker. 

ENGINEERS’ WAGEs—We might mention cases where 
an engineer has made a saving of more than $15,000 in 
a year, simply by the application of brains, common 
sense and faithful earnestness. And yet the man who 
accomplished this was kept at work for about $1,000 
per year.—[ Manufacturers’ Gazette. 


GRACEFULNESS IN MACHINERY—It isa matter for 
congratulation that the days when engineers would 
make an article (an engine, a bridge, or what not) 50 
per cent. uglier for the sake of turning it out 1 per cent. 
cheaper are getting past.—[ Engineering Review. 





Primtnc—Priming is a violent agitation of the water 
within the boiler, in consequence of which a large quan- 
tity of water passes off with the steam in the shape of 
froth and spray. The causes of priming are an insuffi- 
cient amount of steam room, an inadequate area of water 
| level, and insufficient width between the flues or tubes 
| for the ascent of the steam and the descent of the water 


| in the boiler.—Bourne. 


j clei 


’ 


* MONKEYING” WITH THE ENGINE—We know of an 
instance where a new Corliss engine was badly maligned 
by its owner because the engineer was not content to 
leave the valves set as the builders designed, and by 
“monkeying’’ with the connections had increased the 
lead of the steam valves from one-sixteenth to five-six- 
teenths of an inch, and had increased the compression 
by closing the exhaust-valves in the middle of the 
stroke.—| Millwright & Engineer. 





SKETCHING FoR MecHAanics—The practice of sketch- 
|ing as illustrative of verbal statement is an excellent 
one for mechanics generally to acquire. If one has not 
the natural impulse in this direction a few lessons in 
free-hand drawing will not be amiss. Some of the best 
| improvements derive their historical and mechanical 
told more 
plainly than equally crude English the operations and 


value from rough sketches, which much 


conclusions of a constructive mind.—[ English paper. 


| 





| ANNEALING IRON—Castings from gray iron may be 
annealed by being packed in coarse sand (quartz) in 
iron boxes and subjected to a red heat for forty-eight 
hours. A_ litthe common lime, unslaked, added to the 
sand may quicken the annealing but is liable to “ rot’ 
the iron. If the castings are of “ white” iron, they 
| should be packed in cast iron boxes with powdered sal- 
ammoniac and forge scales in the proportion of one by 
sal-ammoniac to scales. 


weight of twelve of forge 


-{Scientific Américan, 





Hardening Cast Iron. 
Cast iron may be hardened as follows: Heat 
\the iron to a cherry red, then sprinkle on it 
cyanide of potasium and heat to a little above 
red, then dip. The end of a rod that had been 
treated in this way could not be cut with a file. 
Upon breaking off a piece about half an inch 
long it was tound that the hardening had pene- 
trated to the interior, upon which the file made 
no more impression than upon the surface, 


The same salt may be used to case-hardenu 
wrought iron. 
- o~-er.---t— 


Parallel Planing. 
American Journal of Railway Appliances, 

For planing two parallel sides of a piece of 
any length, it is best to hold the work on three 
centres, as proposed bv Prof. Sweet; one hold- 
ing at the centre of one end, and the others op- 
posite one another, by the otherend. With 
such a rig, both sides can be made absolutely 
parallel, even though the heights of the centres 
may not be the same. 
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RULES FOR CONDUCTING BOILER TESTS. 


oO 
BY WILLIAM KENT, M. E., NEW YORK.* 

My object in bringing this paper before the 
members of the American Society of Mechan- | 
ical Engineers is not to add to their store of 
knowledge of a subject on which most of them 
are already well informed, but to open a dis- 


cussion which may eventually lead to the 
adoption of a set of rules for conducting boiler 
tests which may be generally accepted among 
engineers as a standard code of practice. 

fhe necessity for such standard rules is be- 
coming apparent, as greater attention is being 
‘paid to economy of fuel, and as there is greater 
competition among builders of steam boilers 
and engines to supply the demand for such 
economy. Hitherto there have been no such 
rules, and every engineer who makes a boiler 
test makes a rule for himself, which may be 
varied from time to time to suit the convenience 
or interests of the party for whom the test is 
made. 

Asa result of the confusion of methods of 
making tests there is a great lack of concord 
ance of results in tests of the same boilers when 
made by differeut engineers. Reports of tests 
are frequently made, and sometimes published, 
in which the evaporation of water per pound of 
tuel is greater than is theoreticaliy possible in 
a perfect boiler. Communications often appear 
in the engineering and industrial weekly press 
which show that there exists a serious doubt 
in many minds of the accuracy of boiler tests 
which are made, even by eminent engineers. 

The advisability of the adoption of a stand- 
ard method of boiler testing has been felt 
abroad as well as in this country. Two socie- 
ties in Germany, the Union of German Engi 
neers and the Central Union of Associations 
for the Care of Steam Boilers, recently appoint- 
ed a joint committee, which drew up a code for 
the testing of steam boilers and engines, an 
abstract of which is published in the “ Ameri- 
can Engineer” ot Augast 24th and 31st, 1883. 
The German Code is scarcely such an one as is 
likely to find favor in this country, but it is de- 
sirable that some code be adopted here which 
would find general acceptance. The rules ap 
pended hereto are offered as a proposition for 
such a code, and the intelligent criticism of our 
members is requested, to the end that the rules 
may be amended and put into such form that 
they will be adopted in practice. 

It is especially desirable that some standard 
method of starting and stopping the test should 
ve adopted. 1 believe that the method prefer- 
red by tbe writer, and therefore included in the 
proposed set of rules, will be more generally 
criticised than any other of the rules, and, 
therefore, the reasons will here be given for the 
preference, mentioning some of the arguments 
for and against both this and the alternate 
m tl ols. 

METHOD OF STARTING AND STOPPING TESTS, 


The conditions of the boiler and turnace 
should be in all respects the same at the end as 
at the beginning of a test. The steam pressure 
and the watcr level should be the same. The 
fire upon the grates should be the same in 
quantity and condition, and the walls, flues, 
etc., should be of the same temperature. 

It is difficult to secure uniformity in all of 
these conditions. Several methods to secure a 
near approximation to uniformity may be 
practised, of which four methods will here be 
considered. 

Ist. Start the test when the boiler is in full 
working order with fires level on the grates and 
in ordinary working condition, and stop the 
test when fires are at the same height and in 
same condition as at the beginning. 

The most serious objection to this method is 
that it introduces an element of guess work at 
the beginning and at the end of the test, both 
as to depth of fuel on the grate and its condi- 
tion. It is difficult to estimate within an inch 
or two the depth of fuel on the grate with a 
dull fire and hard coal, but still more difficult 
when soft or flaming coal is used, and even if 
possible to estimate closely the quantity of fuel, 
it not possible to judge correctly of its condi- 








* Read before the American Society of Mechanical Engi- 
neers at Pittsburgh, May 21, 1884 





tion as to the amount of ash it contains or as 
to the amount of available heating power re- 
maining in it. For this reason I think this 
method of starting and stopping a test should | 
be rejected. 
2d. When the fires have burned rather low, 
as for cleaning, remove rapidly all the fire from 
the grate, and clean the ash pit, and as quickly 
as possible start a fresh fire with weighed wood 
and coal, noting the time of starting the test at 
the instant the fire is lighted. At the end, 
burn the fires low as at the beginning, and re- 
move the whole fire, cleaning the grates, and 
noting the end of the test at the time when the 
grates are cleaned, taking note of the water 
level and steam pressure, which sbould be, as 
nearly as possible, the same as at the beginning. 

In this method an error is introduced beth 
at the beginning and at the end. While there 
is Do error in the estimation of the quantity of 
fuel used, a serious portion is wasted both at 
the beginning and at the end of the the test by 
iadiation, and by the passing of cold currents 
of air through the boiler. During the opera- 
tion of drawing the fire the walls of the furnace 
become cooled, and during the first half hour 
at least of the test, while the fire is being light- 
ed, the fires are not burning as under ordinary 
working conditions, and probably not with 
usual economy of the fuel, At the endof the 
test, before opening the doois to clean, the walls 
of the furnace are very much hotter than they 
were in the beginning of the test, and a large 
portion of the excess of heat is lost, not being 
absorbed by the boiler before the ending of the 
test, but radiated during the cleaning, absorbed 
by the cold air which rushes in at the time of 
cleaning, or remainirg in the walls after the end 
of the test. The heat remaining in the hot fuel 
withdrawn is also lost. The errors in this 
method are all against the boiler. 

3d. The fires are burned low, as in the second 
method, but the time of starting the test is 
taken to be Lhe instant just before opening the 
doors tw clean grates. The water level and 
steam pressure ure noted, and all the water fed 
from this time to the end of the test is credited 
to the boiler. ‘The fires are then rapidly clean- 
ed and a fresh fire started with weighed wood 
and coal, which is charged to the boiler. At 
the end of the test the tires are burned low as 
at the beginning, and the end of the test is 
taken to be the time at which the doors are 
opened to remove the coal from the grates, the 
water level and the steam pressure being noted 
at the same time. 

In this method the error is that due to the 
cooling of the walls of the turnace by radiation 
and by cold currents of air during the cleaning 
of the grates at the beginning of the test, and 
also that due to imperfect combustion during 
the time of lighting the fiesh fire; the error be-~ 
ing always aguinst the boiler. 

In both the second and third methods the 
fire removed from the grates contains a large 
portion of unburned coal. This is sometimes 
picked cut and its weight deducted from that 
of the coal fired, but such picking can never be 
accurately done, and the result always shows a 
higher than the true percentage of ash. If the 
boiler test is made for the purpose of determin- 
ing the quality of the coal, as well as_ the effi- 
ciency vt the boiler with such coal, the second 
and third methods are thus unfavorable to the 
coal, since there is more unburned coal removed 
from the grates than there would be in ordin- 
ary working conditions. 

In a testin which the capacity of the boiler 
is an essential feature to be determined, the 
second and third methods also give unfavorable 
results, since of the total time of the test, for at 
least half an hour, while the fresh fire is being 
lighted, and again when the fires are being 
burned down at the close, the boiler will not 
give its usual capacity. 

4th. At the regular time for slicing and 
cleaning fires have them burnt rather low, as is 
usual before cleaning, and then thoroughly 
cleaned, note the amount of coal left on the 
grate as neurly as it can be estimated, note the 
pressure of steam and the height of the water 
level (which should be at the medium height to 
be carried throughout the test) at the same 
time, and note this time as the time of starting 
the test, and fresh coal which has been weighed 





should now be fired. ‘lhe ash pits should be 


thoroughly cleaned at once after starting, Be. 
fore the end of the test the fires should be 
ed low just as before the start, and the fires 
cleaned in such a manner as to leave the same 
amount of fire, and in the same condition on 
the grates as at the start. ‘The water level and 
steam pressure should be brought to the same 
point as the start, and the time of the ending of 
the test should he noted just before fresh coal 
is fired. 

The principal error in this method is that of 
estimation of the quantity and condition of the 
fire upon the grates. The condition of the fire 
is made as nearly uniform as possible by burn. 
ing down and cleaning, and the error in estima. 
tion of quantity is lessened by the fact that the 
quantity on the grate after cleaning is less than 
at any other time. 

On account of the various errors and incon. 
veniences necessarily attending the first, second 
and third methods of making a test, the writer 
is inclined to favor the fourth method. Recog- 
nizing the existence of an error of uncertain 
quantity in the estimation of the quantity and 
condition of the fire upon the grate at the be- 
ginning and end of the test, it will always be 
less than the unavoidable error against the 
boiler due to the cleaning of the grates and 
lighting of fresh fires, as in the second and 
third methods, and less than the error in esti- 
mating the thickness and condition of fires as 
in the first method. 

Where cxtreme accuracy is desirable, as in a 
competitive test between rival boiler-makers, 
the fourth method will be still preferred, but 
then a test should be made not less than twenty- 
four hours long, the working to be continuous 
during the whole time. The longer the test 
the less the percentage of error. 

With these preliminary observations, the pro- 
posed code of rules will now be given, which 
are respectfully submitted to the Society for 
discussion. 


burn. 


RULES. 
PRELIMINARIES TO A TEST. 


I. Establish the good condition of the boiler. 
—Have heating surface clean inside and out, 
grate bars and sides of furnace free from clink- 
ers, dust and ashes removed from back connec. 
tions, leaks in masonry stopped, and all ob- 
structions to draught removed. See that the 
damper will open to full extent, and that it 
may closed when desired. Test for leaks in 
masonry by firing a little smoky fuel and im- 
mediately closing damper. The smoke will 
then escape through the leaks. 

II. See that the blow-off valve is perfectly 
tight, and that there are no leaks of water from 
the boiler. During the test the blow off pipe 
should remain exposed, and any water which 
escapes from it should be measured, or prefer 
ably it should be closed by a cap. 

{Il. See that there is no other feed pipe con- 
nected with the boiler than the one which 
delivers the measured water, also that all con- 
nections with other boilers, either in water or 
steam spaces, are stopped with blind flanges. 
If an injector is used it must receive steam 
directly trom the boiler being tested, and not 
trom a steam pipe, or from any other boiler. 

All connections to or trom the boiler should 
be broken except those in use during the test. 
Then if both pump and injector are attached to 
the boiler, the one or the other should be dis- 
connected. 

IV. See that the steam-pipe is so arranged 
that water of condensation cannot run back 
into the boiler. If the steam-pipe has such an 
inclination that the water of condensation from 
any portion of the steam-pipe system may ruD 
back into the boiler, it must trapped so as to 
prevent this water getting into the boiler with- 
out being measured. ; 

V. Have an understanding with the parties 
in whose interest the test is to be made as to 
the character of the coal to be used. ‘The coal 
must be dry, or if wet, a sample must be dried 
carefully and a determination of the amount of 
moisture in the coal made, and the calculation 
of the results of the test corrected accordingly. 

Wherever possible the test should be made 
with standard coal of a known quality. For 
that portion of the country east of the Alle- 
gheny Mountains, anthracite egg coal, or Cum- 





berland semi-bituminous coal should be taken 
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as the standard for making tests. West of the 
Allegheny mountains and east of the Missouri 
River, Pittsburgh lump coal should be used.* 

VI. In all important tests a sample of voal 
spould be selected for chemical analysis. 

VII. Establish the correctness of al! appara- 
jus used in the test for weighing and measur- 

These are: 
1) Scales for weighing coal, ashes and water. 

(2) Tanks, or wate: meters for measuring 
water. 7 

3) Thermometers and pyrometers for taking 
temperatures of air, steam, feed water, waste 
gases, etc. 

(4) Pressure gauges, draught gauges, etc. 

VIII. Measure and record the dimensions, 
sition, etc., of grate and heating surfaces, 
flues, chimneys, etc. 

1X. Before beginning a test, the boiler and 
chimney should be thoroughly heated to their 
usual working temperature. If the boiler is 
new, it should be in Continuous use at least a 
week before testing, so as to dry the mortar 
thoroughly and heat the walls. 

STARTING AND STOPPING A TEST. 


A test should last at least ten hours of con- 
tinuous ranning, and twenty-four hours when- 
ever practicable, The conditions of the boiler 
and furnace in all respects should be, as nearly 
as possible, the same at the end as at the be- 
ginning of the test. ‘The steam pressure should 
be the same, the water level the same, the fire 
upon the grates should be the same in quantity 
and vondition, and the walls, flues, etc., should 
To secure as near 
an approximation to exact uniformity as pos- 
sible in conditions of the fire and in tempera- 
tures of the walls and flues, the following meth- 
od of starting and stopping a test should be 
adopted : 

At the regular time for slicing and cleaning 
fires have them burnt rather low, as is usual be- 
fore cleaning, and then tnoroughly cleaned ; note 
the amount of coal left on the grate as _ nearly 
as it can be estimated; note the pressure of 
steam and the height of the water level (which 
should be at the medium height to be carried 
throughout the test), at the same time; and 
note this time as the time of starting the test; 
aud fresh coal which has been weighed should 
now be fired. The ash pits should be thor- 
oughly cleaned at once after starting. Before 
the end of the test the fires should be burned 
low, just as before the start, and .he fires clean 
ed in such a manrer as to leave the same 
amount of fire, and in the same condition, on 
the grates as at the start. The water level and 
steam pressure should be brought to the same 
point as at the start, and the time of the ending 
of the test should be noted just before fresh 
coal is fired. 


ing. 


DURING THE TEST. 


1, Keep the conditions uniform.—The bviler 
should be run continuously, without stopping 
for meal times or for rise of pressure of steam 
(ue to increased demand tor steam. ‘The 
draught being adjusted by means of the damp- 
er to the rate of cual combustion desired before 
the test is begun, it should not be changed dur- 
lng the test. 

If the boiler is not connected to the steam- 
pipe with other boilers, an extra outlet for 
steam should be provided, in case the pressure 
should rise to that at which the safety valve is 
Set; and in case of such rise of pressure it 
Should be reduced to the desired point by open- 
ing the extra outlet without checking the fires. 

If the boiler is connected to a main steam- 
pipe with other boilers, the satety valve on the 
boiler being tested should be set a few pounds 
higher than those of the other boilers, so that 
In Case of a rise in pressure the other boilers 
‘nay blow off, and the pressure be reduced by 
closing their dampers, allowing the damper of 
the boiler being tested to remain open, and fir- 
lby as usual. 

All the conditions should be kept as nearly 
Uniform as possible, such as force of draft, 
Pressure of steam, and height of water. The 
me of cleaning the fires will depend upon the 
character of the fuel, the rapidity of combus- 


_... 


naa These oals are selected because they are about the only 
ade ‘Which contain the essentials of excellence of quality, 
4ptability to various kinds of furnaces, grates, boilers, and 


I . . ; j i 
bi tods of firing, and wide distribution and general accessi- 
diity in the markets 








tion, and the kind of grates. When very good 
coal is used, and the combustion not too rapid, 
a ten-hour test may be run without any clean- 
ing of the grates, other than just before the 
beginning and just before the end of the test. 
But in case the grates have to be cleaned dur 
ing the test, the intervals between one cleaning 
and another should be uniform. 

2. Keeping the records.—The coal should be 
weighed and delivered to the firemen in equal 
portions, each sufficient for about one hour’s 
run, and a fresh portion should not be delivered 
until the previous one has all been fired. The 
time required to consume each portion should 
be noted, the time being recorded at the instant 
of firing the first of each new portion. At the 
same time the amount of water fed into the 
boiler should be accurately noted and recorded, 
including the height of the water in the boiler, 
and the average temperature of feed and pres- 
sure of steam during the time. By thus record. 
ing the amount of water evaporated by success- 
ive portions of coal, the record of the test may 
be divided into several divisions, if desired, at 
the end of the test, to discover the degrees of 
uniformity of combustion, evaporation, and 
economy, at different stages of the test. 

When the pressure of steam and temperature 
of feed are nearly constant, half-hourly obser- 
vations of each will be sufficient; but when 
there is considerable variation, observations 
should be made more frequently, and the 
figures recorded should be the averages for 
each interval of time rather than the figures 
which are observed at the end of the interval. 

3. Priminz tests.—In all tests in which ac- 
curacy of results is important, calorimeter tests 
should be made of the percentage of moisture 
in the steam, or of the degree of superheating. 


Wanufactures. 


PITTSBURGH parties are figurigg on "erecting 
cast-iron pipe works at West Middlesex, Pa. 

Tue Gardner Governor Co., Quincy, IIl., have 
recently booked orders for over 700 governors. 

Tue Leslie Sewing Machine Co., Cleveland, 
has increased its capital stock from $150,000 to $500,- 
000. 

Tue Buckeye Sewer Pipe €o., Akron, O., 
contemplate erecting terra cotta works, according to the 
Akron Beacon. 

A suiLpineG 300 feet long and costing $25,000 
is to be erected at Batavia, N, Y., for the Post Sewing 
Machine Co. 

Tue Creceent Mauufacturing Co., Cleveland, 
have lately filled orders for their flue cleanerjfrom Eng- 
land, Austria and Switzerland. 

THe new rod mill of the Cleveland Rolling 
Mill ,Co. made the largest run on record, May 27, viz.: 
118,210 pounds of rods. 

Tae Manning Novelty Co. will erect an ex- 
tensive plant during the summer ready for occupancy 
in the fall.—[ Youngstown News-Register. . 


Citizens of Sharon, Pa., have raised the $25,- 


000 necessary to secure the removal of Cassiday & Co.’s 


steel works, Pittsburgh, to the’former place. 


JAMES WESTERMAN, Sharon, Pa., will erect a 
model rolling mill at Corning, N. Y., probably remov- 


ing his mill at Lockport, N. Y., to Corning for that 
purpose. 


Monpay afternoon the Fuel Gas Co., award- 


to the Pennsylvania Tube Co. a contract for 40 miles of 


At least ten such tests should be made during eight-inch wrought iron tubing.—[American Manufac- 


the trial of the boiler, and the final records of 
the boiler test corrected according to the aver- 
age results of the calorimeter tests. 

On account of the difficulty of securing accu- 
racy in these tests, the greatest care should be 
taken in the measurement of weights and tem- 
peratures. The thermometers should be accu- 
rate to within a tenth of a degree, the scales on 
which the condensed steam is weighed to with- 
in one hundredth of a pound. 


REPORTING THE TEST. 


The final results should be recorded upon a 
properly prepared blank, and should contain 
the following items: 


Heating surface - . . . | sq. ft. 
Grate surface (ft. in. long x ft. in. wide) | sq. ft. 
Ratio heating to grate surface - - 

Kind of fuel used - - - - 

5 Duration of test - . - - - 

) 


Thm OO he 


6 Average steam pressure - - - | Ibs. 
7 Average temperature of feed - - deg. 
8 Pounds of coal burned . - - Ibs. 
9 Pounds of refuse - - - - {| Ibs. 
10 Pounds of combustible - - - t- « Bg. 
11 Per cent. of refuse - - . - ‘per cent. 
12 Coal burned per sq. ft. grate per hour i, aie 
13 Total water evaporated . - - | Ibs. 
14 Water evaporated per hour - - Ibs. 
15 Water evaporated per sq. ft. heating sur- 

face per hour” - . - - | Ibs. 
16 Water evaporated per lb. Coal—Actual 

Conditions - - - - - | Ibs. 
17 Water evaporated per lb. Coubustible 

Actual Conditiens - - - lbs. 
18 Water evaporated per lb. Coal—From 

and at 212 deg. - : - . lbs. 
19 Water evaporated per lb. Combustible 

from and at 212 deg. - . - Ibs. 


20 Quality of steam. (Moisture or super- 
heating), - - - . - 


21 Rated horse-power (Builder’s rating) ae. 
*22 Horse-power developed at 30 lbs. of water 
evaporated per hour fromand at 212°! H. P. 
23 Per cent. above (or below) rated capacity per cent. 
24 Temperature of boiler room - - deg. 
25 Temperature of flue gases - - - deg. 
26 Force of draught in inches of water inches. 


* Lhe customary method of rating horse-power is 30 lbs. of 
water per horse-power per hour from a feed water tempera- 
ture of 212 deg. into steam at 7) lbs. pressure above the atmos- 
phere, which is equal to 30,985 lbs. from feed at 212 deg. int 
steam of the same temperature. The writer prefers the cal- 
culations both of economy and horse-power to be made on the 
basis of evaporation from and at 212 deg., for the sake both of 
uniformity and of convenience in caculaltion. 


AO Sy ee a 
A Little Locomotive. 

Henry Case, Gloversville, N. Y., has just com- 
pleted the smallest locomotive ever made. It is 
only eight inches long and weighs on'y a pound 
anda half. The smallest locomotive hereto- 
fore made was the one exhibited at the Centen- 
nial, which was twelve inches long. 





creased, 





turer, Pittsburgh. 


Ww. J. Brrrer’s Plating Works, Toledo, O., 
have been running sinca 1876. Mr. Bitter is a practical 
mechanic and inspects all work before it leaves his shop. 
He uses steam power. 


THE two lathes recently put in by the Cum- 
mer Engine Co., Cleveland, are five-foot lathes, and the 
boring machine has a capacity to turn a pulley 20 feet 
in diameter by five-foot face. 


Mr. Geo. W. Lorp, of 316 Union street, Phil- 
adelphia, calls attention to his preparation for removing 
scales from boilers. He guarantees to remove and pre- 
vent boilers from scaling, er money refunded, and _ his 
offer is surely very liberal. 


Tue Lechner Manufacturing Co., Columbus, 
O., have recently made large shipments of their roller 
detachable chain elevators, conveyors and driving belts 
to Wisconsin, Pennsylvania and New York. Their 
chains are rapidly coming into general use throughout 
the country. Owing to the peculiar construction the 
chain has great strength and is very durable. 


THe Pennsylvania Railroad Co. have just 
placed their order for an automatic engine with the 
Cummer Engine Co., Cleveland, after a thorough in- 
vestigation of the various automatic engines by two sets 
of their best experts who visited the different manu fac- 
tories and examined the engines in operation and in 
course of construction, both sets reporting in favor 
of the Cummer. 


LopGe, BARKER & Co., Cincinnati, O., have 
now caught up with their orders and can deliver their 
monitor turret square arbor hand speed and engine 
lathes on short notice, having some ready for shipment 
and others in course of construction and ready for quick 
delivery. They are just putting on the market a new 
24 inch shaper. They now have orders for five of these 
shapers from parties who have seen them at work and 
who are highly pleased with them. 


Work at Springfield, O., is not as active as 
usual at this season. The Agricultural Machine shops 
usually cut their force very considerably during the 
Summer months, but this year the slack season has com- 
menced earlier than usual, They have been running 
short time and short force for some time past. Works 
that generally employ 500 to 700 men are working only 
from 200 to 300, and those only on short time. The 
Champion Machine Co, have recently received an order 
for 1,000 machines, on the strength of which the men are 
working full time, but the number has not been in- 
The engine works of Leffel & Co. are only 
working three days per week. 



























































































































IRON TRADE REVIEW. 








| 
Warket Review. to pay the scale demanded is not considered by the 


workmen; their attitude like that of the stove molders, 















































































































































UFFICE OF IRON TRADE REVIEW. would indicate that the great enterprises they are em- 
OLEVE@AND, FRIDAY EVENING, May 30, 1884. | ployed in, should be run solely for their lucrative com- 
IRON ORE. | pensation. The stove manufacturers are solidly de- 


The ore market is not active, but sales of 100 ton lots termined to conduct their own business, and have closed 
for present, and from 1,000 ton to 5,000 ton lots for future | their doors against the union as aunion, Aside from 
delivery continue to be made. The depressing influence | these labor agitations the Iron industries of the country, 
of the wages question has continued to exert itself’ on | though confessedly depressed, are not in a desperate 
the market, and if the scale be signed an increased ac- 
tivity will be looked for after the first of June. Lake 


condition at all, and with good crops assured and con- 
fidence in monetary circles restored, a better feeling will 
feights continue weak with no change since last week. | prevail, and buying will be more liberal, and should the 
Receipts of ore at Cleveland the past week amount to | Rolling Mills continue running the demand for Pig Iron 
28,480 tons, shipments 16,899 tons against. receipts of | will necessarily be increased as the stocks in the mill 
24,800 tons, and shipments of 18,793 tons last week. | yards are very light. We quote as prices current 


We quote: (May 26): 
No. 1 Specular and magnetic Bessemer Ores per ton .$5.50@ 6.50 FounDRyY.—Hanging Rock Charcoal, No. 1, $22 25@$23 25; 
No. 1 Specular (non- Bessemer) ores per ton ..... 5,00@ 5.50 | Hanging Rock Charcoal, No. 2, $21 25@$22 25; Strong Neutral 
Bessemer Hematites s 4.7K@ 5.00 | Coke, No. 1. $18 00@$19 00; a Neutral Coke, No. 2, $17 00@ 
Non-Bessemer Hematites 4.25@ 4.75 | $1800; American Scotch, No. » $18 00@$19 CO. GREY ForRGE.— 
Menominee Range Bessemer 5.15@ 6.00 | Neutral Coke, $16 50@$17 00. Cold Short, $16 00 $16 50; CAR 
Menominee Range non-Bessemer . : .00@ 4.70 | WHEEL AND MALLEABLE—Hanging Rock, Strictly Cold Blast, 
| $26 75@27 25; Hanging Rock Warm Blast, $24 oo@$24 50; Lake 
PIG IRON, | Superior, Chareoal all gi ades $24 00@25 00; Southern Carw heel 


Strictly Cold Blast, $26 00@$26 50. 
Reporte! for [RON TRADE REVIEW by Rogers, Brown & C>. 
The iron maket has sustained itself well under the 
trying circumstances of the past two weeks. It is hard 
to see that the financial troubles in the East have pro- 
duced the least effect on prices. Demand is confined 
almost entirely to present needs, but this is only a com- 
bination of the policy of buyers for months past. An 
occasional trade is heard of, of a partly speculative nature 
where buyers have availed themselves of favorable off-’ 
ers and taken in considerable blocks of iron for future 
use; but with few exceptions there is no pressure to sell 
and no accumulation of stocks. Most of the large com- 


The pig iron market exhibits the same lack of life 
which has characterized it for some time past. The | 
demand continue light, and sales are only effected by 
persistent drumming and liberal concessions from quo 
tations. By the grace of the coke syndicate the furnace 


men will not pay an advanced price for coke during the 


month of June. Tne same restricted output is to be 


continued, however. Receipts of pig iron at Cleveland 
the past week amount to-2,226 tons, shipments 187 tons, 
against receipts of 2,894 tons, shipments of 496 tons 
last week. We quote f. 0, b. cars at Cleveland, four 
months, premising that concessions are made from these 


quotations to effect sales ; 


OHABOU AL PIG 1kON. mission houses have practically, if not wholly, with- 
No. 1 Lake Superior charcoal. .....................$22.50@23.00 | drawn from the selling field for the present, contenting 
No. 2 Lake Superior charcoal.... wee eseeeee+ 22 50@23.00 ° Te : ° ‘ 
Nos, and 4 Lake Superior. . / oT" """ 93 9o@23iso | themselves with filling the orders that come in by mail. 
Nos. 5 and 6 Luke Superior... ; ae oe. Peo - 22.00@23.50 is & rally ot id- > 
Mot. 1 3.8.46, Salisbury... COUT 5086.00 It 8 generally thoug it that by mid summer, when the 
Southern Car Wheel....... .++..-« 27,.50@82.00 | question of a strike among the rolling mills has been 


nel dg inal aaa ila settled, and more is Known with regard to the growing 
No, 1 foundry, all lake ores cee a Reece .- + -$20.00@21.00 | I wale iil tak defini ’ x ; 
No. 2same ..... 19.00@20.00 | Crops, the market wiil take a more definite shape and 
No. 1 foundry, | ake ores, with cinder mixture ..... 19.00(@ 20.00 . >an i 7 @ ; anc 
oe cee S “11151 3s‘00@19.00 there will be an improved feeling. All branches of the 
No. 1 foundry, native Ohio ores .................... 20.0%@20.75 | iron trade are generally in a sound and healthy condition 
No. 2 same, hes A wee. seeee--e 18,00@]19.50 1 fi t sttle i I tet e 
No. l silvery. native Ohio ores. |. 1 ll.) o 2), 290.25@21 00 | and figure but little in the daily reports of business 
No. 2 same AS ; ae -.. ++ 17.00.@19.00 * o 4 = i ee ee 
No. l gray forge, red short...............-.--..----. 1.50.50 failures. We quote for cash f. 0. b. car Cincinnat 
Ne | gray forge, neutral sie ne -..+ +++ 16,50@17.50 | (May 26): 


eS RE ee ee ee ee ere 
Hot Blast Foundry.—Hanging Rock Charcoal, No. 1, $2150 
MANUFACTURED IRON, @$23 09; Hanging Rock Charcoal, No. 2, $19 50@22 00; South- 
mn = 7 ern Charco il, No. 1, $20 00(@ £20 50; Strong Coke, No. 1, $18 50@ 

The market has been decidedly quiet the past week. | 19 00: Strong Coke, No. 2, $17 25:@$17 75; Strong Coke No. 3, 

+4: . 17 0 17 Soft Stone al, N 18 50@$19 2 St 
Manufacturers and consumers are both waiting with oo 2. M7 Cast 7 a Cont, Souk as ~ * nag h mill 
; >degree of anxiety the settlement of the wages | 16 00@$16 00; Cold Short No 1 mill, $15 00@$1550 Car Wheel 
cae degree of anxiety ttle : f re WASS | Malleable—Hanging Rock Cold Blast $30 00@$31 00; Hang- 
question. During the lull but little busiuess is being | ing Rock Warm Blast $20 00@#24 00; Sonthern Car Whee! 
. . rhe i 24 50@$26 00; Lake Superior Car Wheel I 24 00; 

transacted, and prices are not tirm. While we quote pg Eas became Malleable lly $24 50@$25 ae . ° 


iron at $1.80 andsome sales of small lots are made at LOUISVILLE PIG IRON MARKET. 
that figure, still concessions of 5 ceuts and possibly 10] Reported fo: the IRON TRADE REVIEW by Geo. H. Hull & Co. 
certs are made from that quotation to effect large sales.| The market continues quiet, and dull in prices; but 


The volume of business in the local market for May,| many of the foundries are doing a large amount of 
while it has not been as good as some previous months, | work, buying a fair share of Pig Iron, and sales in con- 
and very much below that for the same month last year, | sequence foot up very satisfactorily. We quote for 
is a just cause for satisfactiou to the manufacturers | cash in round lots as below (May 28): 


when the general business depression is taken into con Pig IRON i nantere Coke No. 1, Foundry, $18.50@$19.00; 
: ‘ Southern oom No, 2, Foundry, $17.00@17.50; Hanging Rock 
sideration. Coke, No. 1, Foundry, $19.00@$19 50; Hanging Rock Cdareoal, 


No. 1, SAP ay $22.00(@ $23 .5u ; Southern C 1arcoal, No, 1, Foun- 


Naits.—The manufacturers are receiving a fair dry, $19.00@#2i 00; Silver Grey, different grades, $15 s0'817, 50; 








amount of orders for nails, but prices are weak. Southern Coke, No.1, Mill, Neutral, $16.00@$16.50; Southern 
Coke, No.2, Mill, Neutral, $16.00@+ 16.505 Southern Coke, No. 1, 
WROUGHT PIPE Mill, Cold Short. $15. 25@$i5 .75; Sout hern Charcoal, No. 1, Mill 
a $16.00@$18.00: White and Mottled, different grades, $14.00@ 
The situation remains unchanged. $14.50; southern Car Wheel, Standard Brands, $26,00@$27.00; 
SCRAP IRON Southern Car Wheel, Other Brands, $22.00@$24.00; Hanging 
. _ sear Rock, Cold Blast, $27 .00@$#2s8.00: Hanging Rock, Warm B ast 
Some scrap is being sold, but prices are weak. $21.00@$23.0¢. 
METALS. a 
" te ee ° : =4.5 Li e.. 8 OILS. 
Phe marke 15 WOE? 7" t, ne rs buying only limi- Pure Oils. p’kages included) Linseed oil, raw. .... 59@62 
ted quantities and for immediate wants. Sperm, winter bleach- do do boiled..... 62@65 
ed per gal.. ....... 1 25@1 #0 Cotton seed oil white 50@55 
HARDWARE. Whale, winter bleach- | do do yellow 49@54 
 ——— eh deieted tant inne nian = ed per gal ' 73@76| West Virginia lubri- 
1e@ volume oO jusIness Nas been considerabd y less | Straits re 51@54 cating 28 deg... .. 12e@15« 
> past week th: > ceding : Fai re. | Bank Sie 50@53\ Paraffine oil winter 
the pam = " an the preceding one A fair eat Lard oil extra WS. 70@7s\ _pressed..... ceoee 18@25 
ment still continues, however. There is no pressing Ge MOlGO.. ..6..<. 60 @65 Capitol Cylinder. é 75 
| ae aks ; a Ele all —— ’ y eS 58@)| Model do : 60 
demand for any specia ine oO goods, and stocks, Tallow oil J . 68 @73; Eldorado Kngine.. 45 
. i its “ence ” A « oss Mint : , | Neatsfoot oil pure.. 95@$1 00; Turpentine, per gal.. 43 
though light, are well assorte d and suffic ient to supply gg ~~ De aaat I per g 
any probable demand. Collections are fair. Prices are 
unchanged. COAL, 
COAL. WHOLESALE, 
. e r ’ ‘ 
Trade is quiet. Prices remain unch: rd. Wholesale f. 0.b. cars at Cleveland: 
Prade is 4 ‘ ces remain unch unged Carbon Hill and Monday New Hazelton, mix we 
CINCINNATI PIG [RON MARKET, Me woos eeceees 126.68 50) | 8 ‘ Bet........ 28 
: sae nr z Bos ae “al f : : RENO osc +s eee ll ee 
me porte d for IRON TRADE REV IEW by E.L. H arper & Co.| Palmy ra lump ye 8 00, Connotton, oly aaemnenate (°° 
Chere is no marked change in the market since our | Brier Hill.. 8 Paste: 25) on nut...... eee ee ee 2 00 
ay ; unehniinn allel fal dia fi . Pittsburgh ....... 800} Anthracite grate........ 5 04 
last report. Business generally is dull, but there is an | salineville .... 325} Anthracite egg..... ..... 5 18 
nr 3 activi ‘ . . Tuscarawas ..... 2 25) Anthracite stove .. 5 36 
2rcurren silent activ ‘ y 5 ° 
under t of il aiden ¥ rity in Tron th at is OvIES New Hazelton 2 5¢| Anthracite chestnut..... 5 26 
perhaps the bulk of the visible supply and relieving the RETAIL.—Delivered, 
market sufficiently to preclude a plethoric condition. | Massillon Lump.... 365) Palmyra, ump........... 400 
pan ; P nye ; . } és Nut $3 25@3 40) New Hazelton............ 8 56 
Phe close of next week will determine the wage issue | Carbon Hill and Monday | Connotton..... 8 00 


, > Polling Mi > co P . .| . Creek, lump .. 8 50) 75¢ less on cars by car load, 
between the Rolling Mill proprietors and their em | Carbon Hill and Monday ‘Gadernaibeliaws nadtieen, 


ployes, and the result of the conferences must be a|_ Creck, nut ... 325) nut. ; 6 09 
: . . . , ene +),,, | Straitsville, lump......... 8 40] Egg and grate ............ 6 75 
matter of conjecture simply. The ability of the mills | Straitsyille, tm BoA bas ca — 


LAKE SUPERIOR IRON ORE. 
0. 


Weekly Record of Shipments from the Various Mines 
Marquette (Mich.) Mining Journal. 

Below will be found a tabulated statement of 
lake shipments of iron ore and pig iron from 








| the ports of this district, up to, and including 
=) 


Wednesday, May 2\st: 


ESCANABA—MARQUETTE DISTRICT. 





Angeline hematite, . " ‘ Fl P . 5,960 
Barnum, ‘ ; ‘ ‘ ‘ : ; 4 954) 
Barnum “A”, ; , . ‘ . ; 5.860) 
Cambria, . . . ; ‘ ; ; . 6,289 
Cleveland, ‘ ‘ A ; ‘ ; ; 17,527 
Cleveland hematite, . ‘ ; i - . 9,686 
Jackson, ; , ‘i ; ; . ‘ 10,914 
Jackson, South . : ; ‘ ‘ ‘ . ‘1,489 
Jackson, West ; P : : d ‘ 584 
Mitchell, : ‘ : ‘ : : ‘ 62] 
National, . ; ; : , ‘ - 2,108 
New York, ‘ : : ; . : , 153 
(Quartz, ‘ . ; ‘ . ‘ ° ‘ 970 
Palmer, . ‘ ‘ ‘ : ° ‘ , 1,677 
Saginaw, . ‘ ‘ ‘ . é . : 925 
Salisbury, : : ° . : : ; 3,846 
Superior, ‘ ° ° . e . . 6,572 
Superior he smatite, ; ‘ a ‘i ‘ . 2,439 
Winthrop, . ‘ . x é . . 2,266 
York, ‘ z , 7 ‘ Z . 7 1,422 
Total . : : . ° ; : - ~—- 85,558 

ESCANABA—MENOMINEE DISTRICT. 
Calumet, - . - - - - - 2,306 
Chapin, - - - . . - - - 49,050 
Commonwealth, . : ‘ ; : : 1,324 
Curry, - - - - - - - - 2,137 
Cyclops, - - - - - - - - 3,744 
Great Western, - - - - - - - 1,662 
Hewitt, . : , : : ‘ : . « 
Iron River, - - - - - - - 1,736 
Ludington, - - - - - - - 12,481 
Metropolitan, - - - - - - - 5,812 
Mastodon, - - - - - . - = 1,515 
Norway, : - - - . - - 18,185 
Northwestern, - - - - - . - 2,080 
Nanaimo, - - - - - - - 73 
Perkins, - ° - - - : - 4,122 
Paint River. - - . - - - - 979 
Quinnesec, - - - ‘ - - - 3,188 
Vulcan, - ° = . ‘ r ‘ 14,359 
Youngstown, . : . ; , : 2,166 
Total - - - - - - - = 152,588 
Grand total - - - - ” - 218,096 

MARQUETTE—MARQUETTE DISTRICT. 
Lake Superior, , : ‘ : . ° 1,000 
Winthrop, : . : : , . : 64} 
Republic, ; . : ‘ , ; . 17,661 
Champion, , ‘ , ; ‘ ; ‘ 12,590 
Beautort, . : ; : ; : : ‘ 13 
Total . : : , ; : . . 32,026 

L’ ANSE—MARQUETTE DISTRICT. 
Beaufort, ; . . ; . : ‘ . S40 
PIG IRON, 

Pioneer furnace, : ; : ‘ . ‘ 100 
Total ore and pig iron, ; : , 32,966 

ST. IGNACE—MARQUETTE DISTRICT. 
Lake Superior, . ‘ ; ; ‘ ; . 2,479 
Winthrop, . ‘ ‘ ‘ , ; . 1,648 
Total, ‘ ‘ ‘ : : . . : 1,127 
Ore to local points, , ‘ ; . 1,391 
Grand total, J , : : Pp 5,518 
Total lake shipments of ore, . ‘ ‘ . 250,089 


On the corresponding date last year, there 
had been forwarded from the lake ports of the 
district less one half that amount, or 108,677 
gross tons, the increase thus far the current 
year being 146 412 tons. 

diaiaieiiciea 
Electrical Engineers. 

Following are the officers of the newly form- 
ed American Society of Electrical Engineers: 

President: Dr. Norvin Green. 

Vice Presidents: A Graham Bell, Charles T. 
Cross, Thomas A. Edison, George A. Hamilton, 
Charles H. Haskins, Frank L. Pope. 

Managers: Charles F. Brush, William H. 
Eckert, Stephen D. Field, Elisha Gray, Edwin 
J. Houston, C L. Billings, Frank W. Jones, 
George B. Prescott, W. W. Smith, W. P. Trow- 
bridge, Theodore N. Vail, Edward Weston. 

Treasurer: Rowland R. Hazard; Secretary: 
Nathaniel S. Keith. 
on G-@-aP 

THe Tron TRADE REVIEW reaches one of the most 
prosperous industrial districts in the world. 
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Adzes 
O nter’s..---- per eo = 4 
mp rifiroad..“ “ 19 50 
Axes. 
per - 
Jamey’ 24 qnial...-.--+-: : - 
~s ry" sub. pitt Sv veees *S 
RECESS 8 00 
ott’s Cro wn..... 850 
rippiheott ~ Ores: 3 on 
Double a 
Po ‘ampion Blade..... 1100 
Good triple silver steel.. 11 50 
Axles. 
. “| i t, 
Standard ict, ‘ie geet 
Nos. 7 to 14. 60 & 5 off 
Nos, 15 to 18, 60 off 


Nos. 19 to 22, 60 & lo off 
Anvils. ver ie. 

Kagle, Amer + TO e@lle 
armitage Ss . o bs *“osco@oxe 
Trenton ....-.-----++ ie 


Wilkinson’s 
Anvil Vise and Drill 
illers Falls Co. 4 eo di 

by 


s 20 


veney Anvil and Vise dis25&2 


Augurs and Bits. 


cScut - wee 
do do 

DC — 
Shells b 


Russell Jennings? igre, 


Cook’s pat augur 
Animal Pokes. ; 


saieacr pie is dis 60 


‘dis 60 


is 25 
&10 


Akron Pere , bo 
Camp’s = 
Berea, per GdEKste ee 
Kagle, per doz.......--++- 5 00 
Apple Parers. 
mestic& Reading ® doz.$7 00 
tern Table... «scce-vese 450 
Axle Grease. 
Frazier’s, per STOSS, ikon $10 00 
Common, “— «eee 6 
Bolts. 
Carriage com, old list. . .80&20 
Tire. common, old list. . .80&20 
Eagle carriage bolts .....-.-. 70 
Rhiladel. ai 75 
Stove bolts. ........-++ «sees 50 
Plow bolts -40 
Machine .........--.+++++:: 75 


Cast iron barrel bolts . ) 55810 


Wr’ t “ 
st iron chain bolts. . 
.% ‘t iron sq’r bolts.... 
wrt shutter bolts 
Ives’ pat. door bolts. 
Sargent’s list J 


£10 


A hee £10 


Bolt Ends 16s. per lb.net... 75 
Cast men Barrel Shut- 

ter, € ....ee dis 55&@10 
W othe Barrel.....dis 55&10 
Wrought Square —_ 55&10 
Wr'g’t Shut’r, all iro 

Stanley’s list ,* 50&10 


Bright Wire Goods. 


List June 5th, 1883 


Bellows. 
Hill,s 


cuss 70&10 


Dis 


40 pr cent 


BI’ksmuith’s ¢ om new list, 50% ct 


| Cleveland Stamped Elbows 


Am. Miller Bros.’ magne? 
ie 25 


Humason & “Beckley, 

pocket 33% 
Naugatuck Cutlery Co.list net 
Aaron Berkenshaw’s 

pocket dis 25 
Fram Cutlery Co., .. table net 
Cleveland Cutlery Co...dis 25 
Miller Bros., pecket.. 331g 
Akron Cutlery Co .dss 45 


Coopers’ Tools. 
Bradley’ © cases ese lis15@20 
ere d1815@W 

Chains. 
SE eee ree 
3-16 | | 5-16) Reger: 

9 | 74g 16 15 | 560 10 | 495 


Drills and Drill Stocks. 
Blacksmiths’, each $2.50 dis 10 
Blacksmiths’, self- 

feeding each 7.50 dis 20 
Breast, P. S. & W ...dis 20&10 
Sicaniiel Knives. 
Peck, Stow & Wilcox... dis 70 
Witherby’s .......... dis “a 

Nobles Mfgr. Co ....... 
Adjustable handle 
Emery and Sand Paper. 


Regular Numbers . B tb 6c 
Flour and F. F...... -P th 4c 

. & A. Emery Paper .. .dis 35 
Sand a ae 
Enameled & Tinned Ware. 
| ere een dis 50 
GR PRE. . cnctpekevess dis 30 
Tinned Sauce Pans..... dis 30 

Files. 


Parkin File Co . dis 40 @ cent 
E.M. Boynton’s, new list dis 25 


J. & Riley Carr ..... 4.50 to£. 
Johnson & Bro. .dis 50 
Butcher’s.......... 4. 50 to £ 
Walter Spencer & Co.’s 

* Diamond ’’..., 4.50 to £. 
SET ee 40 


H. Disston & Sons (new 


er dis 40 per cent 
Heller Bros.’ Horse Rasps 
dis 35 
POMOINOR. . .... 26s 5 <a dis 40 
New American.......... dis 40 
Union File Co........... dis 40 
Dayton File Works .... 40 
Grindstones. 
NERS ee I@% Ph 
ee os oes oars eh 4@\>_ Rib 
Nova Scotia...... 14@13 Plb 
Lake Huron......... 1@1k Rid 
Hammers. 
Maydole’s ..... ... dis 15 
Cheney’s ....... new list 20&10 
Hartford Hammer Co... .dis 20 
HHumason & Beckley. dis 15 
Verree.. dis 5 


Magnetic Tack, Nos. 1, 2, 3, 
$1.25, $1.50 and $1.75 i825 &10 
Nelson Tool Works dis 40&10 


~ 
Moulder’s new list, dis 25 # ct bn gad & Noble’s ... a a4 
Hand, new list, 25 per cent aston tre sees ss eeeee . 
Butts Dis 4 Hatchets. 
F _ | Buckeye...... . Shingling, 

Wrought brass....... 75 Nos 
Cast, loose joint.... 60&10 c) — $7 30,88 00 $8 50, dis 40 
Pin, loose €0£10 | Claw, 
Wrought, fast joint Nos. 8 

narrow : 60| # doz$s 3,38 7 7 73,99 - dis 40 
Wrought fast joint Lathing, | 

broad, 60 


W rought loose joint 
broad 

Wrought table an ‘a 
bac k flaps ? 

Loose telat, without 
acorns 

2 per ct. extra dis for cash. 

Boiler Tubes. 


‘*National’’ Standard Gauge 


linch to 10 inch...... dis 


“National” Standard ier 


llinch to 15iush . 


dis 25 


“National” Special Locomo- 
tive Tubes. .... . net list 
BoilerMakers’ Tools. 
Doty’s Power Shears ..net list 
* Hand Lever Shears .net list 
“ Power Punch....... net list 
”" Hand Pupoh........ net list 
Steel Screw Punch... ..net list 
fron Screw Punch . net list 
Roiler Plate Rolls...... net list 


Buffalo Forges& Blowers dis 20 


Watson’s * “ 


net 
ring, Tube Expander . 


list 


.dis 15 


lier Tube Expander.net list 


National Tube 
Wire Flue Brushes ....net 
Anyils—‘ Peter W right’13% 
Solid Box Vigea 
Bag Holders. 
Sprengle’s Pat, $18.00 per 
40 per cent. dis. 


Charcoal Iron 


sleaner .dis 20 


list 
1 


doz 


4inch, per dog........... 50 
5 do GO hiskeececss 8 50 
6 ao GR. gee 450 
7 do 06 oe 5 50 
Planished Amer. Russia [ron 
‘xine m por G068.;;".5.22.. 5 00 
5 dip do aera 
; (lo GD Sway. - 850 

oll een 9 0 


peer $7 mb. $8 06, $8 50° dis 40 
Hay Knives. 
Lightning..... per doz. net $18 


WRGEWONED. ooccaccccscsses B33¢ 
Hinges. 
Champion double actin 
spring hinges ........ is. 30 
Screw Strap 6@12in.. 4c 


lé4 in. & larger 8c 
Grenier Lockiug Blind 
Hinges, Sargeant & Co. 70&10 





OY To eae aaa 70&10 
Strap and T Hinges... ...60&10 
Locks. 

Whippe Mfg Co...... 60 
Norwalk LoCo..... 60 
Nails. 
CR ee .$2 40 
SP epee 25 
a ae Re 50 
EE. oc65accgerntnn ne 75 
cee cteneeen “Eneee 150 
en © be, . ecg seeneeees 275 
ID A 3 00 
“ARE BS eee 875 
OS SE ee erro 3 00 
Sd barrel ...........-+-+++ 100 | 
1 inch barrel nails...... 150 | 
1x do do ae” eee 175 
1 do de OOusei ass 50 | 
. a aa | are 8 00 
Cut epikes, all sizes ...... 25 | 
Cc jin nails, all sizes..... 175 

and box nails...... 75 | 
Fin! ing nails,3in. ..... $1 
Tobacco nails, ........... 50 
Nuts and Washers 
Nuts,square........ 8c off list. 
Nuts, hexagon......9c. off list 
ere 7c off list. 
Nuts, Bolts, ete. 
Machine Bolte .......... dis 75 
Bolt Ends... is7 
Boiler Patch Boite.....net list 


New List 3;tol14 
144 and larger black. 


Mal'eablelIron Fittings.. 


| Dis. 
Grey Iron Fittings ....dis 50 

| pee fy Brass eota eis dis 56 | Jenkins’ Pate nt Gate Va, ves.35 

5... ae eee dis 50; ‘ Globe .-40 

| Ludiow Gate Valves ...dis. 20 | Standard Packing 

| Register Gauge Cocks net | 0C Vises. 


Montg’ry Gauge Cocks $1 each 


Steam Gauges...........di 


—— Bath tubs, we 


Remington’s (Lowman’ s 


round head, iron 





black 274 dis | 

lw’d 1744 dis 
4744 dis 
galv’ d 3234 = 


Steam Guages 5 in. net SS it 











Chair nails : 
Double pointed tacks ... 


above. 
Valves. 


Ss 
eg olid box 


| 
| 
70 | Solid, Peter Wright’s 
| 
| 








dis 40 | 





Solid “Crown” (A. H. Hil- 


b7 
50 Gave anized Telegraph, No. 











45.&50 


dis 6743 


4c 





40, 
Extra 10 per cent. on all the | 


| 


ee | 100 Ibs. add per lb. 


G Shale 0 Picks. Spikes—wRoUGH®? nie wk F yy 3 2 
jenuine Russia Iron Railroad, ‘ to 5 lbs.. doz $6 60 ‘ alf and Half, in bars.... if 
tine, per da... 5 50 cintin $ 3 All 1 lengths by by x inch ee See | No. 4 to - 
5 lo ie es : to 7 lbs.. 80} An dn an ot 748m it: | epaeies | SS eee 2 
WG aah: ane Y 7 to 8 lbs 7 80| do do do %, T-16& in | Pat Planished Sheet fron 
a a. a ae .11 00 | Railroad Tamping Pick. | Tacks, Brads, Xe. Pee wee B per Ib lore 
| 7 to 8 lbs. .doz * 80 New List Sept. 1, 1882. ‘BI SM ae 9c 
Chisels. Mill Picks per lb......... 5c | Tinned Swedes tacks.. . dis 30 | Nos 10 15 21 25 
itaiiroad track’ yal he m0 | Planes ‘on fettece ae ki ds... 30 Gon 410 3.30 540 8-75 
ailro rack . Swedes tacks, all kinds § Jom 8-10 3-30 3-40 3-75 
eget Seer ery te Ps | ui Teer Co ..= 2 >.<) <6. dis20 | American cut tac ke ae $0 Cars. 5-40 6-99 -- 
allet head......... | RR oe .dis 25 | Copper tacks and nails.... 30} ects over 28 in. wide Kc 
Pt) 50 | Bailey’s Pat. Adjstbledis 20@10 | Swedes Hungarian nails.. 35 | extra 
Packing ............. = Sandusky, ata bea A © he dis 15 Gimp and lac e tacks ; 30 | Zinc. 
Stone cutters ...... ) Geakere;................ Qs) * “* tin’d. 39! sheet, cask......... 6 KC 
Crowbars. IIE 5 Goss sows eis dos .dis 25 —— nails pectin? ¥ | Sheet, open.... ...... 6h 
’ runk and clout nails | 
_— — paints td et bar? vices? denen, Gas | Common and pat. brads... 2! ee 
Lie gph = a | Basket nails. coy et 
Cutlery, Pocket and Table. | Wrought Jron Pipe new | Brush tacks. 22.20.20... 20 BRASS. 
Meriden Cutlery Co., table net | list and dis ........... Leathered carpet tacks... 20 Cash prices for Roll and Sheet 
y ’ | Gas Pipe-- | Jigar box nails...... 20 | Brass. For less quantity than 


dick).. ..40 to 100 th, lic net 
ON Sa ee 15% 
Scotch Glass Tubes.. ‘dis, 70 | Selid, Wilkinson’s....... 1415 
Tools.................. - special. Parallel, Parker’s...... dis 25 
Duplex Injectors........ et. “ Simpson dis 20 
> Pipe & Fittings, sMott’s ” “ Preatiss........ dis 15 

mati, ei eee dis. 30} ¢ ing’ 

Sinks, Mott's List../. | die, 95 | 58¥ Piers. eo ett 7-80, din 10 


is. 25 ed Wentworth’ 8 9 00 | 
ee Se eee ee . ‘ 
Galvanized Tron Boilers” | Goyell Hand Vises lis 30 
TEN i ioc «ids 4040-0 is. 50 vil dis 25 
Marble Siabs, CEN 6 te he 
sunk net per ft......... $ 125 Wrenches. 
Coe’s genuine.......... 50 
Tinners’Tools & Machines. | Girard Standard... dis50 & 10 | 
Machines(P.S. ~ af ) ... less 10} Mechanice’ 10 and 10... .dis. 50 
Tools .P.S.& W.)...... eo 2. a ~ egeeaammbaenae 
Ri é Agricultural .... ..dis 70 
7 Campfield & Sutliff 
re dis 40 | Engineer’s............. 50 
Tinned................ ..- dis 40 | Mechanics’ ............... 60 
Copper .............. dis 40 & 10) agricultural .-2. 02.22.22!) 70 
Rules. Wringers. 
Stanley........ ....dis.70 &10 | 24¢ inches Universal..... $30 00 
2 inches Eureka.......... 30 
Shovels and Spades. Wire. New List. 
Ames’ new list, July 1, en Brass and Copper........ dis 15 
aREt isc. simeke star dis Bright & l a 
Old Colony. . dis 17% s an, 


~ bad Nos. 19@ 26 
MEY sons. sina ancccas dis 30 ‘i ae 6746 
Bishop ....... <5 dis 50 ss Nos. 27 @ 36 
ie pe eee dis 3314 dis 7244 
1 aS oe . dis 50 | Coppered Nos.0@18 dis 624 
CS RT ae ere dis 50 | Galvanized, Nos. @is, mar- 
Screws. Dis “a ket + @ dis 573, 
head iron or steel inne O8. 0 18, dis 52 bg 
ese tat aed cent dis. 75 | Cast stecl. : dis 55 
FI Tinned - room Wire, Nos. 
at head ; 70 18 @ 20 Rell 
Round heat irom orsteel 65 9 iy “lias 4 = ne 
Round head brass........ 60 - 
Brass and Silver capped. 50 Aare : Fence, hes er 
‘ 
ay - of — | Annealed Grape, Nos. 10to 
Coach, patent Gimlet polat, “7 ., iia 
I po dl 70 | Nos. 7 tod .. 6iec Ib net | 
Be “ ebithe 19 | Galvanized Telegraph, Nos 
Machine, flat head, iron. 5 1 to 11 


Bench, iron....... ..... 55&10 | -B lb 73 
wood, beec h, per Fence staples ) lb S@bne 
ae, es 10 | Fence Stapl ss, <p 
r 204 Db 64 ye 
wood, bic Kory - -20410 Stubs Stee] Wire are - 
Saws. 75 per Ib net 
ER A eee dis 20 | Barb Wire, painted 5e 
Disston’sCircular ....... dis 40 | Barb Wire, galvanized . 6c | 
Disston’s hand panel, rip, Roebling’s Iron and Steel 
| ae Rae Prey dis 20 Wire ae ( mnehtng 
Boy nton’s lightning cross List)... , .dis 15 
cut new list 


h Bra 
| AH Nos not t ninner than 10 
No .28, wider than 2 in. not 
wider than l4inch... . 
All Nos to No. 28 inclusive, 
and widths over 14 to 20 in. 
inclusive ea 3he 
| AH Nos to No 28, inc slusive, 
an‘ widths over 20 to 30 in 
inclusive 
igc per |b advance on each 
No above Nos 28 to 38, in- 
chisive. 
All Brass thinner thanNo.8 
is Platers’ Brass at 
Sheets 24x48,and all sheets 
cut to particular sizes and 
lengths under 30 inches, in 
width wider than 2 inches 37c 


Low Brass. 
4c pr lb. morethan High Braes 
Gilding metal 8c per ib. more 
than High Brass. 
Platers’ or Gold Metal 
In Bars 
Sawed 
Planed or Pokshed. . 


For Slitting. 

Metal in width in. to & in. to 
No. 28, inclusive, le per lb , 
advance. 

Metal, in width 2in. tol in. 
thinner than No 28,2c per lb. 
advance 

Metal, in width 4% in to % in. 
thinner than No 28, Scper lb. 
advance. 

Metal 4 in. in width and less, 
10c per lb. advance. 

Any of the above widths cut to 
particular lengths add 7c per 
pound. 

Sheathing Braz‘er Copper, 
Bolts, etc. 
All sizes, 16 0z. per 63 foot 
and over, per ).... .22¢ 
nd over per lb ; "20 
Brazier’s Copper, ordinary 
sizes, under 16 oz. and 
over 120%. per sq. foot, 
per |b. 22c 

Brazier’s Copper, 100z and 
1202 per sq. ft...per lb. %8c 

Brazier’s C Jopper lighter than 
1002. per sq.ft ..perlb 32¢ 

Circles less than 84 inches in 
diameter per lb 38c 

Circles 84 inahos is in diameter 
aud over .per lb. 30c 

Segment and ‘Pattern shects 

per lb. 33c 

Locomotive Fire Box sheets 

per lb. 30¢ 

Sheathing Copper, over 12 


. 80c 


oz. persq. ft... per lb. 22 
Bolt Copper ver lb. We 
CopperBottoms per Ib 22¢ 


No copper is Sheathing except 
14x10 inches,and not to exceed 
34 oz. to the sq. ft 
Tinning. 

... per sheet 6c 
All other size shee *ts,25,c ver 





14x48 





English Steel. 


Best cast.............6Mm 6c 
Extra cast........... 16 gc 
Round machinery... 10¢ 
Swaged, cast ....... Re 


Best double shear Mite 


Blister, Ist i beei if . se 
Refined tool stecl Miye 
Spring catking | T@T ee 


German steel, best . . lle 


2d quality 0e 

3d quality Sa Ie 
Sheet cast steel, ist 

quality . my 15\e 

2d quatity ldige 

3d quality ......... 12sec 


American Steel. 


Best brands of refined 
cast steel, 3; to 2 eens 
Crucible cast. a p a 


UOpen-hearth ditto . 4c 
Hammer cast steel . 9e 
Spring cast steel... _. ae) 
Bessemer and open- 
hearth spring sif¢ 


Pe plow 
essemer machinery 5 @€ 
Spring and calking ...7 ee 


Tire eehs care 

Sleigh shoe... __ Boks i 
Bessemer Steel Tire, 

Xtolby 3-32... ...3, 88 

% tol by to 5-32 | a tb 

% tol by 8-l6to % ... 3% tb 


Boiler Plates, 


oh x “i Piltieienes lard 
G. a Geol 


Phibcs 

w|i oe Ib. extra, 
ubes are. 

Burden Rivets a er conte 


Miscellaneous Cast Steel, 
Auger and auger bit 


Axle steel for wagons —" r 
Frog points and p ates oa 
Frog size bars .... |" 
Pick, hammered |. |” 10% 
Mattock, beveled Aan 





SCRAP IRON AND 
OLD METAL, 


DEALER’S BUYING 


PRICES 
Per‘ 
No. 1k R wro’t scrap 7 rie 
No. 1 wrought serap.. 17 50 
No. 1 Machine cast sc rap 14 
Stove plate (free from 
burnt iron) ........ 1100 
Grate bars... ... 850 
Pipes ani flues (c lean) ... a 
Tank tron cs ac 
Hoop and band iron ES 
Light sheet iron 9 


Axle turnings 15 00@ 16 00 
Wro’t turning (f from Ge w 


Wro’t iron, oily drillings 
Cast borings . eae abe ~_ 900 
Malleable iron ..... . 86 
Uncut wro’t iron boiiers — 15 
(id Copper per Lb. 10 
No. 1 H. Brass per th it 
Hleavy vellow Brassdo.. 9@10 
Light Brass per th @H\o 
Scrap Zine per th 2@% 
Tea Lead per th Palanee 8 
Heavy Lead per th d a 
Rails : ‘ i ae 


PIPE, WROUGHT. 


Standard Wrought Lron Lap 
Welded Steam and Gas Pipe 











5 a os :. 32 
gic 2. 
£28 | Ese | g84 [se 
asc ca8 in gic ¢ 
SsSie *|%sa sq 

= a oD 
3 4 03 | 
= 42 03 |$0 05 
2 x 56 03% 0 U5 
Ss M4 041%) 0 06 
& % 1.12 06 | 0 OTK 
-l 1.67 08 | 0 10% 
alg 2.24 ll OM 

1 de 2 68 21 | 02% 

2 $ 61 2 | @ 30 

24..| 6.74 88 | 047 

S04. Fe 50 | 0 62 
. Be | 9 00 67 | 0 88 
zt 10.66 83 | 1 00 
ao 4h¢..| 12 Bt 1.00 | 1 25 
ry 5 l4 50 1.10 1 50 
s 6 18.76 , 150 | 200 
2. 23.27 2.00 
38 28.18 2.75 
ae 43 70 3.70 

10 10 06 4.75 

il 45.02 5.76 

12 . | 49.00 | 6.50 

13 54.00 | 7.75 

l4 58 00 | 9.00 

15 10.0) 








Boynton’s circ roular and square foot For tinning th 
mill es wre LEAD. aideadonhia the above amou. 
Boynton’s ale 2 er dis 25 | A | 
Boynton’s lightning hand | — *n, tn --44@it*ee) TRON AND STEEL. 
panel and rip ; dis 25 | 22Fs wotees 5a | 
Livingston’s butcher and | Pipe, Bib 5t4c dis 10 per ct | Flat Bar. 
kitchen..... dis 20 | Sheet, # lt 5% c dis 10 per ct | 13g tod by % to! inch 180 
Livington’s framed wood Tin-lined pipe 15edis 10 ne ct | "ty to6 by % to! inch 190 
Nos. 101 102 103 104 105 | Block } sida .45c. | 1X to 6 by Ay. lig tol inch 22 
doz $108 50 107.50 6.20 net | Chilled Shot... Be | 14 &1% by ¥ toy... ... 190 
Peace circular & mill.. dis 40 | = ee. ;}1 & i by ey to .......2 00 
Peace hand panel and | | % ¥ and % by .% to%....2 20 
"pare .. . Gis 25 Round and Square. 
Peace band — ‘saws, all | Babbitt Metal. ie fy ae 180 
IE, fo hast ood ee hoe dis 10 | Genuine, per |b., net 25c | BE A EE ch cede beeen 200 
| Crescent, ‘i .22¢ | 996 toB), ‘ 
sonic, ERR me gta + 
Hatch, Counter, No. 171... | No. 1 = 15¢ | 4 to 434 33) 
# doz. $42, dis 45 | No. 2 : 12e | 4% to 5 . 350 
Union Platform...... $6, dis 45 | No. 3 7 . 9c is 
Fairbanks’ ‘ . .dis 25 | No. 4 . 53ee Va. 
Buffalo Scale Co...... dis 40 | | i a sie. a % to 1% inch 2% 
Forsyth Scale Co. a1 one | | % to 14 : fe 2 40 
Howe’s.. _.. dis 20 10 | bi 26 
Chatlilon’s Eureka...... 2s 25 | COPPER. i ae ou 
Family Un versal.......dis 50} take Ing Ag \-@l5e 
Scale beams --dis 40410 | aks aa" perio atone | 1K to6 ep ected 
| | is = E 5- nh 2 
| Sheetand Tank Rivets. | 4"izone M@I4s¢ | 1" to1% by % and5-16 do 210 
| Norway.” xia py Sand 6-16 Wo 3 
: . . ’ y 4 and 5-16 do 280 
PETRIE os ic cs ovevse cues dis. 15 Lanta tr STOCK. | Half Oval and Half 
Boiler Rivets—“ Albany.” |... oo Round. 
4% 11-16,and % in. diam 4 00 | Banca,.... --pertb. 22 | 116 to 3 inch .2.9 
“Standard” %, %. 11 16 Straits sreeees  “2@WisEC | 75 to 114 # 230 
and % inch Tistacter. 400 —— teeeeees by mie | 46 to %4 8 OD 
ee dees pv 8.60 
Sad Irons. | Spelter and ... b@5Ke | x 189 
From 4to10lbs.. perlb3net| Tin Pilate, 
| Self-Heating...... $ doz $9 net | [C 12x12 charcoal $ 6 v0 _ Light Band. 
Tailors. .# doz $18 net | IC 14x20 do - 6 00| 1% to6 by % to 3-16 . 230 
Gleason’s Shield and 1X 14x20 eee Se 7 50 
Toilet .. dis 25 | DC 12x17 do 7 00 | Hoops. 
| Mrs. Pott’s Irons, double | DX 12} x17 do . 900) 11 to 4, Nos. 13 to 15 2 60 | 
A SOO dis 35 | | Dexk- tanceire 11 00| 1% to2 , Nos 16 to 18 270 
| M 1a. Pott’sIrons, square | DXXX, 125¢x17 do. 1275/1y% to 4 de 18tol5 280 
back esse... Gis 85 | IC, 20x28 do 18 00| 1-10 extra for each gauge 
| Enterprise Star lions....ais 3h | LX, 20x28 do 15 75 | bighter 
| Combined Fluter and Sad IX, 14 — m, Bont Root : =| Sheet bron, 
ign doz $15, dis 15 
Iron oo $16, « ic, son38" do ee tt OY he 105 
Squares. D.4) 1X, 20x28 do M4 50 | No Yh to 26 325 
Steel or iron, case lots......55| IC, 10x15 Best Coke . &' 00) Now ‘ P ee 
| Try squares and T bevels....40| Subject t card discount, ri No® 8 65 


Hiscount, (car load | »ts) buet- 
welded '¢ inchto ly inches 
plain .30 per cemt, 

Ditto galvanized 20 per cmt. 

Discounts (car load lots) lap- 
welded lig inches to 15 ia. 
plain 50 per eent, 

Ditto gi alvanized 35 per cent. 

Discounts on less than car bows 
246 percent, leas, a 

Discounts on pipe cut to mp5. 
ecified lengths depeats oa 
size antl waste, 
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TRON TRADE REVIEW. 





TRAVELER’S RECISTER. 


hake Shore & Michigan Southern. 

The time given is the pew standard (Nine- 
tieth meridian) téme, which is thirty - three (33) 
nrumites slower than Cieveland time. 

PRHAINS GOING EAST. Arrive. Depart. 


From West. For hast 
Vaet N. Y. Hxpress *1 05am *12 054m 
N.Y.,Bo’t’n & At. Ex. % 85am *7 0am 
ria Accommodation +8 07 am 
Pt.Clinton Accomd’at’n +10 35am 
Buffalo Accommodation +10 35am +10 50am 
N.Y and B’t’n Fast Ex. *1 HS pm *2 2pm 
Cincinnati and St Louis Ex 22pm 
Conneaut Accom’ dation +4 22 pm 
Might Exp via Norwalk +940 pm +10 00pm 
Night Exp via San’sky... 942 pm 
TRAINS GOING WEST. Arrive. 
Frem East. 
Fast Limited Express 
Mich. Lx. via Sandusky 
Chi. Ex. via Sandusky 
Mich. Ac. via Norwalk. ...... 
Conneaut Accom’dat’n. +8 lj am 
Toiedo Ex. via Norwalk +12 52pm 43 00 pm 
St. Louis Ex via San’ky *1215 pm *1 2pm 
Chi. Pac.Ex. via Nor’lk. *6 00 pm *12 40pm 
Pt.Clinton Accom’dat’n 44 30 pm 

Sunday trains for Nottingham—Depart 8:30 
a.m.and 1:45 p.m., return at %:05 a.m. and 
3:45 p. m. 

Keference marks—*Daily. +Daily 
Sunday. | Daily except Monday 
@Pieveiand, Columbus Cincinnati & indianapolis. 

Oentral standard time, 33 minutes slower 
than Cleveland time. 

AKRIVALS. 
Ne, 8 Col, & Cin. & ind’ polis Ex, *6 40 A.M 
N9.20C. L. & W and Galion Exp 9 30 
No, 12 St. Louis & New York Exp...*2 00 p.m 
No 2 Indianapolis & Columbus Exp 9 50 
No 1 Columbus & Cincinnati Exp. .*4 45 
No. 22 7 weong express Tar S 
No.4 Cincin New York fast line,..1 15 a.m 
DEPARTURES. 
No. 3 Cincinnati & Columbus Exp...*7 30am 
N-, 23 Cleve, Indianap.& Wheel’g Ex 6 40 
No. 6 Special St. Louis & Cin, Ex..**12 85 p.m 
No, 9 Night Express, .... ae Ff 
No.27C.L & W and Galion Exp 4 30 

**This train runs daily to [Indianapolis and 

St. Louis, and daily, exceptSunday, to Cincin- 


nati. 
Cleveland & Pittsburgh. 
The time given 1s the central standard time. 
thirty-three minutes slower than Cleveland 


Depart. 
For Weat. 
*ll 55am *12 (6am 

*2 15am *235am 
160;am 6 30am 
+6 l0bam 


except 


time. DEPART ARRIVE 
Mittsburg & Wheclin - 800A mM 212 P.M 
Mxpress. ........ . ...2 00 P.M 6 25 
Alliance Accommodation 3 15 9 50 A.M 
Ravenna Accommoda 4 50 8 12 
Night Express : ..-F1110 P.M 5 554. 
Newburg Accom’dation..10 30 a.m 11 40 
Newburg Accom’dation. .12 00 M. 1 20 P.M 


+ Night Express ruus daily, except Satur- 
day, by way of Wellsvil'e, ind on Saturday 
by way of Alliance. All other trains daily 
except Sunday. 

“The Nickel Plate.’”’ 

Ninetieth meridian time. 

Going East. ARPIVE. 
Buffalo Accoin. . 1022 a.m. 
Conneaut Accom 
Chicago Accom 


DEPART 
10 27 a,m. 

352 p.m, 
902 p.m. 


Local Freight .. 1136 p.m. 1217 p.m. 
Going West. ARRIVE. DEPART 
Chieago Accom ....... 6 47 a.m. 

Conneaut Accom 8 57 a.m. 
sellevue Accom ...... 452 p.m. 4 57 p.m. 
Loval Freight ; 12 44 p.m. 1 22 p.m. 
Rocky Kiver Accommodation departs 5 52 


a.m.; 147 p.m. 
Euclid Aceommodation 
11 42 p.m., 5 17 p.m, 
All trains daily except Sunday. 
New York, Pennsylvania & Ohio. 
Wew standard central, or Ninetieth meridian 
time, 38 minutes slower than Cleveland city 


departs 702 a.m.; 


time. DEPARTURES, a.m. p.m. 
N.Y. & Pitts. Express.... ... * 6 50 }1 00 
Youngstown & Pitts. Ac.... 10 35 


Fast N. Y. & Pitts. Express...... ‘ * 2 20 


Mahoning Accommodation. . 4 10 
N. Y. and Pitts. Express ..... 11 00 
ARRIVALS. a.m p.m 
New York Express "615 
Mahoning Vatley Ac .. 10 20 a 
Fast N.Y. & Pitts. Ex * 1 05 
N.Y. & Pittsburgh Ex * 6 80 


Youngstown & Pitts. Ae...... ee 9 45 
* Sunday trains. 
Valley Railway. 
Central Standard time. 


ARRIVE. DEPART 

Wheeling Junction 924 A.M 740 A.M 
be “ 1040 A.M 840 A.M 
Canton - 148 P.M 547 P.M 
Wheeiing Junction. 547 P.M 252P.mM 


Special trains leave ou Sunday at 3.50 P.M, 
arriving at Cleveland at6.42 P.M, 
Depot foot of south Water Street 


Connotton Valley Railway. 
PSctandard Time, 

Trains arrive: ee F P.M. 
Canton, sherrodsville &Coshe’ton. 9 47 7 07 
Canton & Coshocton. ............. 1 02 
Kent accommodation ... en ei 

Newburgh 7:02 a.m., 8:32 a.m. 1:52 p. m., 
4:17 p.m., 6:42 p. m., 10:07 p.m. 


’ 


Trains leave Cleveland, A.M P.M. 
Canton, Coshocton & Sherrodsville 7 02 
Canton & mherrvdsville ......... 2 07 
Canton & Cush cton............. .7 02 3 42 
Kent accommodation 5 12 


Cleveland and Newburgh, 6:12 a. m., 7:47 
a.m., 10:32 a.m., 2:52 p.m., 5:52 p.m., 5:12 p.m. 
Newborgh and Bedford.... .---.- 10:38 p.m. 

Trains Sunday only depart for Bedford 8:07 
p-m., 10:07 a.m., 9:02 p.m.; Newburgh, 1:42 
p m.; Kent Accommodation 5312 p.m 

Trains arrive, Kent Accommodation 7 :3¢ p.m. 
Bedford 8:4) p.m.,, 1:27 p.m., 5:55 p.m.; New- 
burgh 2:32. 

Depot corner Iluron and Ontario streets. 

Cleveland, Akron & Columbus Railroad, 

Cleveland, Akron & Columbus Kailroad, 
running over Cleveland & Pittsburgh Rail 
road to Hudson, for Akron, Columbus, ete 

ARRIVE DEPART 


press ...... 
Ascommodation 
Cleveland, Lorain & Wheeling. 
ARRIV AIA, 
Whee & Cleveland Express....... 
Utreich e Express.... 9 10 
Db ARTURES., 


M 

M 

heejmg &Cleveland Mxpress. .....() 40 a.m 
Siuetdne fate Express waceawe's . 430 P.M 





FOR SALE OR LEASE 
ON LONG TIME, 


LOTS AND LANDS. 


BY THE FOOT OR ACRE. 
Eligibly situated for manufacturing purposes, 
onand nearthe N Y., P.& O.,, theC.c.C. & 
I., and the Lake Shore Railroads at Cleveland. 
J H. SARGENT, 
8) 130 Franklin Ave. 


FOR SALE. 


A TWO STORY FRAME BUILDING, with 
engine and boiler, all complete, in a city 
within 40 miles of Cleveland, suitable, and in 
an excellent location for a planing mil! or 
other good manufacturing business.  RKail- 
road within 50 feet of the building. Will be 
sold cheap. For pwrticulars address C. 8S, care 
Iron Trade Review, Cleveland, O. O2tf 


FOR RENT. 


Hs RENT, with or without power, 3-story 
BRiCK FACTORY, corner Columbus 
and Winter streets. Inquire of 
VETER GERLACH & CO. 
31 51 Centre etreet. Cleveland, O,. 


WANTED 
BUY OR TRADE for a good small or 
medium-sized SAFE Address, with 
price «nd description, CHAS. BROWN 
Care Iron 'Trade Review, Cleveland, O. 18tf 


WANTED. 


W ANTED, a good mechanic in every ma- 
chine shop and foundry to get up clubs 
for both the Weekly 
VIEW AND WESTERN MACHINIST. We 
give the best rates to clubs, and pay better 
commissions to those who get them up than 
any other journal published, For particulars 
or specimen copies address 

DAY & CARTER, Publishers, 

122 Water Street. Cleveland, O, 








SITUATION WANTED by a first class me 
+) chanical draughtsman and designer, large 
and varied experience. Address, J. M. 72 
Birch street, Cleveland, O. 





ANTED—Situation by a practioal me- 

chavic, as Master Mechanic or Foreman, 
with some manufacturing establishment, (a 
good organizer), or would accept a situation to 
travel with some goo, reliable manufactured 
article. Speak German; four years experi- 
ence on the road. Correspondence solicited. 
Address M, REDDER, Box 255 Alliance,Ohio.22 


W ANTED—A partner or Company to take 
hold and heip introduce a new inven- 
tion—so.nething new and with big profits 
Not much capital required) For particulars 
andress K. K., care [ron Trade Keview.  tf22 
OTICE, -- Parties desiring complete 
printed lists of firms in any line of trade, 
for mailing Catalogues or Cireulars, can ob- 
tain same at reasonable rates, or can have 
circulars addressed and mailed, by 
DAY & CARTER, 
tf 122 Water street, Cleveland, O. 
gees SALE, — mnxuiNts --one 14x24 and 
one 8x12, second hand engines, in good 
order, Cheap, at VARIETY IRON WORKS 
cCO., Cleveland, 0, 17 
NOR SALKE.—File works with a capacity of 
40 to 50 dozen average sizes daily by ma- 
cuinery, Nine Han‘ Blocks, Tools, Trip Ham- 
mer, Power Shears, and Stripping Machine 
all complete, with an established trade for the 
entire production; or will join a practical file 
man with some money in conducting the busi- 
ness; or Will sell cutting machines separate 
Address, VA YTON FLLE WORKS, Darton. 9 
W ANTELD—SITUATLIUN— By an biecuri- 
cal Kngineerof Experience in this coun- 
try and abroad, as Superintendent of a local 
Elec.ric Light Plant, or to set up Plants for an 
Electric Light Company. Address care of 
Trade Review, 122 Water street. 61 
| ee SALt.—6 stvel buckets, capacity one 
yard; 624 feet 25 |b. railand track. E. B. 
DELAMATFR 211 Franklin Ave. Cleveland, 
VOR KEN'T—shop room, 75x]u0 feet or :ess 
on ground floor in works of the Higley Car 
Journal Co., on Herald street, at Nickle 
Plate Crossing. [uquire at works in person 
or by mail. Cleveland, Ohio. 
UR SALE.—A half interest in au estab- 
* lished and stapte manufacturing business 
within 50 mies of Cleveland. For the right 
mau a good opening. Address J.K. B. 
tf Care Trade Review, Cleveland, O. 
, fe peg in two or three 
good y; aying manultacturing businesses. 
Co., 

















For purticulars address F. f 
Trade Review. 
OR SALE.—A first class medium CIRCU- 
1.ARSAW MILL, new, never been used. 
Will be sold cheap. Address M. & Co., care 
Trade Review. 


PATENTS. 


CHAS. J. GOOCH 

SOLICITOR OF PATENTS.COUNSELLOR 
ss AND EXPERT, St. Cloud Building, 
Washington, D.C. 20 years’ practice, Daily 
attendance in Patent Otlfice. Reliable. Fair 
charges. Prompt personal attention given 
each case. Good references. Advice free. 1 
Queen City Pattern Works. 


-—~o-_—_ 


Patterns made to Order 


For Machinery, Stove and Architec- 
tural Work. 


2 ALEX. D. CUNNY, 
120 & 122 Kast 2d Street, CINCINNATI, O. 


JOHN A. PATTERSON, 
Civil Engineer, 


ROOM 54 ARCADE BUILDING, 
CLEVELAND, 0. 


Bridges, Roofs, Turntables, and Hydraulic 
Machinery made a specialty. 


care 


and Monthly TRADE RE- | 














DETROIT & CLEVELAND 


team Navigation Company’s Steamers 

City of Detroit—Northwest between 
Cleveland and Detroit--Leave from foot 
of Third St. Detroit at 10 p. m.--Leave 
from 23 River St. Cleveland at 8.30 p. m. 


THE $2.2e5 ROUTE. 
Week days--Standard Time. 
THE S$ 3.00 ROU , 


City of Mackinac—City of Cleveland 
Leave from foot of Wayne St. Detroit. 
Wednesdays and Fridays at 10 A. M. 
Mondays and Saturdays at 10 P. M. 
For Marine City St. Clair Port Huron 
Sand Beach Oscoda Alpena Harrisville 
Cheboygan St. Ignace and 


PICTURESQUE MACKINAC. 


Folders free—Or send 25 cents for our 
illustrated book of 120 pages, 

\ LAKE Tour To PICTURESQUE MACKINAC 
historical and descriptive of this 
Great Historic Summer Resort 
and Sanitarium. 

Cc. D. Whitcomb, Cen’i Pass. Agent, 
No. 10 Wayne St., Detroit, Mich. 


RAPID RANSIT 


T.F.NEWMAN, Agent, 
CLEVELAND, O. 


THE HUMANITARIAN 
INVENTION ASSOCIATION, 











This Association affords to Inventaers:— 
1.—Needed Advantages. 
2.—Material Assistance. 
3.—Protection of Interests. 
4 —New Opportunities. 
Home Otmee, 13 Central Square, YOUNGS- 
TOWN, OHIO. For intormation, address 
J.F WILSON, Sec’y. 


THE RAILWAY 
Invention Bureau, 


For examining & testing Railway Inventions. 

BoARD oF MANAGERS—S.G. Hair, President, 
Youngstown, O.; J. F. Wilson, See’y, Youngs- 
town, O.; Chas. Latimer, Cleveland, O.; Gus- 
tave Lindenthal, Pitisburgh, Pa.; Homer 
Hamilton, Youngstown, O. 

For particulars address, J. F. WILSON, 
Sec’y, 13 Central Square, Youngstown, Ohio. 





C. F. Dewick & Co. 


Manufacturers of 





—§Z2m4>U 





Steel Toe Calks 


360 Dorchester Ave., 
1 SOUTH BOSTON, MASS. 


E. FAWCETT & SON, 


ALLIANCE, OHIO. 


Manufacturers of 





SS 


IMPROVED 


Portable Saw Mills, 


Sultabie for Threshing Engines, 
ALSO, 


Direct Acting Engines 


Coupled to Mill without Belt. 
SEND FOR CIRCULAR. 94 


THE MILLER CO. 





HANI 


FR THE OHIO BELL ff } 





Manufacturers of the 
Ohio Farm, Church, School and Factory 


wee ee 


Also very superior strong, soft and clean 
CASTINGS. If you have failed to get difficult 


pieces elsewhere give us a trial. 
Sole manufacturers of the 44 















Torrent and Unique Steam Pumps. 


ans 4 


= nemeunneatttteallince =! 


ar — 


Hydraulic, Hand and Steam Power 


Freight ont Passeaver Elevators, 


r Smith & 
Haldeman, 


MACHINISTS AND 
FOUN DRY MEN, 
Manufacturers of 
HYDRAULIC, 
HAND AND 
STEAM POWER 
FREIGHT anp 
PASSENGER 


Elevators 


And dealers in Iron 
and Wood Working 
Machinery, Shaft. 
ing, Pulleys and 
Hangers, 
111 Monroe Street, 
TOLEDO, 0 
8 








Beaver Falls Steel Works. 


BEAVER FALLS, PA. 
Manufacturers of all kinds of STEEL, 
Special * Beaver” Tool, Die. and Axe 
Steel, Iron Center, Soft Steel Center, 
and Cast Plow Steels. Open Hearth 
Bessemer Agricultural Steel Shapes. 
Finished Rolling Coulters and Patent 
tlery Steel. 82 
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The Most Durable and Beat Selling 
Bucket for Chain Pumps. 


It has no valves to become obstructed, and 
no screw joints to become immovable by rust. 


Advantages of the Crosby Bucket over all 
others: 1. It has an air chamberon top, which 
conducts the air 
to the bottom of 
the well. 2. It is 
self expansive, 
tne base of the 
bucket being 
of an inch larger 
at the bottom 
than bore in the 
tubes, which al- 
lows it te ex- 
pand, and the 
groove in the 
side to contract, 
3. The wear 
comes on. the 
whole side and 
not on the ex- 
treme edge like 
other buckets. 4. 
It contains more solid rubber than three of any 
other manufacture. Three sizes—1% inch for 
deep wells, 144 inch for 40 feet or less, 2 inch 
for stock Fae No charge: for Territorial 





Ris hts. ONE GENUINE unless A. D. Crosby 
appears in raised letters on base of each 
Bucket. Send for Price List. Agents wanted 


in every County. Address A. D. CROSBY, 
Patentee ana General Agent, Cuba, Allegheny 
Oo., New York. For sale by all General Hard- 
ware and Pump Dealers. 91 tf 


THE STANDISH 


FOOT POWER HAMMER 


—OR — 
OLIVER. 
Patented July 10, 1883. 


It is especially adapted 
to making 


CARRIACE 
And other light Forgings. 
Weight 500 pounds. 
Send for Circular. 
CAPITAL CITY MACHINE 
WORKS, 
Manufacturersof 










Emery Grinders, im 
Cornice Brakes, 
etc. 


S. A. SMITH, Agent for Western States 


154 Lake Stree Chicago, Ill. Be 
prpssanannsen sana nansonenial 
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IRON TRADE REVIEW. 





—THE NICKEL PLATE. 
Chicago & St. Louis Railroad. 


New York, new trunk 


senger equipment of _ 
hog tary) aa and is supplied with the latest 
appliances necessary to safe, speedy and com- 
ple travel : , 
fortany« vago, Passenger Trains arrive at and 
At Union Depot, Van Buren street. f 
leave g is the time in effect Nov. 18, 1883, 


‘ollowin ne i 
. until further notice: id 


GOING EAST. 
— Local | 10: |Coneaut, 
Pass’n’gr| Pass’ngr.| Accom, 





—— -_ 


Lv. Chicago. a 45 AM) -..-0.-- |e seeeesees 
Ar. Valparaiso... SS eS CPerererer 
“Ft. Wayne dt) Bas Cee z 


“ New Haven , _ ae PE. tr eee ore 
“ West Leipsic) « 
“ Arcadia. 4 44 
“ Fostoria 4 

5 


“Gr, Springs..| 5 44 | .--- esses Peneee eee 
“ Bellevue 6 12 Serer eee 
Lv Bellevue . 6 22 Co ea 
Ar Lorain 7 50 SE RRS ee 


Ar Cleveland 











Lv Cleveland tea 10 27 3 52pm 
Ar Painesville tO ll 38 5 05 
“ Ashtabula. en eee 12 25pm] 6 03 
“ Conneaut....]....-.-- |} 105 6 30 
“ Erie 56d ak eae a2 09 poe ears 
© Paakirk .....}s2.ceceees fT Sie Oe eee 
“ Buffalo hee REO ESE 


GOING WEST. 





=. Local Local |Con’eaut 
| Passn’gr.| Pass’ngr.| Accom. 

REN FORRES, Sera 

Lv Buffalo......|--++++++° fk Pee E 

Ar Dunkirk ....|-----+-+-- 1] 24 ~aeemed 

“ Erie Be ree 123 pm) Leave. 

* Conneaut Peeper s: 6 15 am 

* Ashtabula...| ------+-- | 2651 6 46 

“ Painesville ..|.........- 3 44 7 43 

“ Cleveland....|... ....-. 4 52 8 55 

Lv Cleveland...| 6 47am} 457 = | .......-. 

Ar Lorain | 7 88 | 6 12 be hres 4 

Ar Bellevue 9 10 | __— ee 

Ly Bellevue | Rell) Ae ee, Serre 


‘ 

9 

9 

Ar Gr. Springs 9 

“ Fostoria... 0 
“ Arcadia 10 34 

ll ¢ 
1 





“ West Leipsic | 
“ New Haven. | 
“ Ft Wayne .. | 
“ Valparaiso...| 5 55 Pte Anstes 
“ Chicago ; 7 50 Hes ; 


35 pm Cilideedag tacos 34 as 
1 50 Eee ae 








Through tickets to all points are on sale at 
rincipal offices of the Company, at Lowest 
Rates, for any class of tickets desired. Bag- 
gage checked to destination, For rates cr in- 
formation call on nearest Agent of the Com- 
pany, or address 
B. F. HORNER, 

~  Gen’l Passenger Agent. 

LEWIS WILLIAMS, 
General Manager, Cleveland QO. 


= 
see Laine. 
Cleveland, Columbus,Cineinnati & Indianapo 
lis Railway. 
The Great Central Trunk Route to 
the Ohio and Mississippi 
Rivers. 





Three Trains Week Days, 


TWO TRAINS SUNDAY. 


Leave Cleveland with Through Palace Coachea 
and Elegant Sleeping Cars for 


Columbus, Cincinnati, 


Indianapolis, Terre Haute 
and St. Louis 
A7ith out Change. 


This is the only line making Direct Connec- 
tion with all the principal Trunk Lines of the 
East for all Southern, Southwestern and 
Western points, either by way of Cincinnati, 
Indianapolis or St. Louis for all railway towns 
in Missouri, Arkansas, Texas, Kansas, Ne- 
braska, Colorado, New Mexico, Old Mexico 
and the Pacific Coast. 

Equipment New and Comprising 
all Modern Improvements. 


The Best Roadbed and Safest Road 
in the West. 
Tickets by this popular route for 
sale at all regular ticket offices. 


E.B. Thomas, 0. B. Skinner, 


General Manager. Traffic Manager. 


A.J. Smith 


Gen’l Fass. Agent, CLEVELAND, O 


JOHN H. O’MARA, 
NEW LISBON, OHIO, 


Manufacturer of 
the celebrated 


sEXQELSIOR’ 
DIAMOND GRIT 


GRINDSTONE 


The best im the 
market 


L ——— a 
FOR WET AND DRY GRINDING, 
AND FAST CUSTING. 
sfoufact ured in sizes from 8 feet 6 i es to 
to in diameter; in thickness from 6 inches 
99 Tnches. Orders solicited. 
. JOHN H, O'MARA. 









The American Tool and Machine Company., 


. 84 Kingston street, Boston Mass., 
—Manufacturers of the— 


Celebrated Cabinet Turret, Screw Chasing, and Hand Lathes, 


CHUCKS, SLIDE RESTS, 


And Valve MillingiMachines for Brass Finishers. 
Also the D. M. Weston Hydro Extracters 


For Woolen and Cotton Mills, Hotels, Laundries, etc. 
30 BENJAMIN F. RADFORD, Supt. 
position, or for any service whatever. 


) L 20,000 Crank Shafts and 15,000 Gear Wheels of thie Steel 
now running prove this. 
CRANK SHAFTS, and GEARING Specialties 
STEEL CASTINGS of Every Deseription. 
Send for Circulars and Prices to 
CHESTER STEEL GASTINGS CO., 
Works,Chester. Pa. 407 Library St..Philadelphia 





FROM '!/4T0 15,000 Lbs WEIGHT. 


TRUE TO PATTERN, sound and solid, free from blow 
holes, and of unequaled strength. 
Stronger and more durabile than iron forgings in any 








CORRY CITY IRON WORKS, 


CORRY, PA., manufacturers of all sizes of 
Portable and Stationary Engines and Boilers, 
and all kinds of Plate and Sheet Iron Work. Also manufacturers of the 
Celebrated Gladiator Agricultural Engine, 
| he lightest ard safest enginc built, having a perfect Spark Arrester. Send for Circular. 








The Griffin Road Machine Co. 


MANUFACTURERS OF 


Road and Track Machines. 





CITY SURVEYOR’S OFFICE, 


LANSING, MiCH., May 3, 1883. 
The Griffin Road Machine Co 
Gent&,.--We have had your machine running fora month, and are highly pleased with it. 
It has already more than paid for itself by the saving of labor. H. D. BARTHOLOMEW, 
22 City Surveyor. 





Established eee: THE MEKCANTILE AGENCY. [94 Branch Offices. 
. G. DUN & COMPANY, Proprietors. 

This establishment supplies (to subscribers only) all necessary information as to the 
standing, responsibility, etc.,of merchants, traders, manufacturers, public com panies, 
etc., through the United States, their Territories and British North America. Also, makes 
collections and attends to legal business generally. It is the oldest and by far the most 
complete and extensive system ever organized for the accommodation of bankiug and 
mereantile interests and for the general promotion and protection of trade. Reference 
books published quarterly. Cleveland Office—Rooms 4 and 5, No. 121 Superior-st. Terms of 
subscription made known on application. RK. P. CATTRALL, Manager. 2 


Cleveland Foundry. 
CASTINGS 


For Machinery and kolling Mills, 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs. 
STREET RAILROAD TURNOUT. 
Nos. 9, 11, and 13 Winter Street. 


BOWLER & CO. 


Glazed  |cLEVELAND WINDOW GLass 00. 














merican, Frenché&PlateGlass 








73 Michigan Street and 132 Champlain Street, 
Cleveland, Ohio. 3 


For Doors, Sash, Blinds and Windows, 
Windows 








BRICK ? TILE MACHINES 





J. W. PENFIELD & SON, 
Willoughby, Ohio.1 
8] 


Mention this paper 


WM. B. CLEVELAND, 


Suucesror to M. A. Buell,; 


Elecwrical Apparatus, 


AND TELEGRAPH SUP?LIES, 


Electro-Medical Batteries; Call - Bells and 
Batteries; Learners’ Telegraph Instruments; 
Annunciators, Motors, &c. 


Special and Experimental work to order. 
No. 144 Superior Strcet, 
Leader Building. 5 CLEVELAND, O. 


fEtna Machine Works, 
F. 1. FREEMAN, Prop., 
Manufacturers of 


High and Low Speed 


Stationary Engines 
BOTH 
UPRIGHT AND HORIZONTAL, 


Geared and Direct Attachment 


CIRCULAR SAW MILLS. 


Patent Sets and Head Blocks for Saw Mills, 
and Machinery of all descriptions. Also man- 
ufacturers of 


The A-tna Engines. 


hese are an entirely new styte of Upright 
Engines, designed by F. I. Freeman, bt 
PATENT APPLIED FOR. 

They are so constructed that they can be sold 
for one-half the price for the ordinary style 
of the same sizes or power, consequent- 
ly they are by far the 


CheapestlEngines in the Market 
JETNA MACHINE WORKS, 
WARREN, 0, 





FREEMAN’S PORTABLE FIRE 
ESCAPE. 





(Patent Applied for.) 
Designed expressty for traveling Men tocarry 
ina Valise. 
Also, for Rooms in Hotels, Boarding Houses 
Etc. 


The smallest, lightest and Strongest FIRE 
ESCAPE Manufactured: Is absolutely Safe 
and always ready for use. The Speed can be 
controlled at will. The No, 2 Machine is only 
3 1-2 inches in diameter and 2 inches wide, 

One of these Fire Eseapes will be sent to any 
address with privilege of trial. and can be re- 
turned if they are not as represented, for 
sale by all General Hardwure Dealers. Reli- 
able Agents wanted, Address, 


Fitna Machine Works, 


(Opposite N. Y. P. & O Freight Depot, 
WARREN OHIO. 


IMPROVED 


DRILLS 


Thiacut represents — 
my No. 2 Imp ored 
Drill, double geared, 
80 arranged that by 
moving the crank from 
A to B, it will give a 
slow motion, for heavy 
drilling. to the spin- 
dle, inereasing the 







power double, 


Price 836 00 


George ©. Taft, 
34 SOUTHBRIDCE ST., 
WORCESTER, MASS., 








U.S.A. 
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The Cleveland, Mt. Vernon and Delaware 
RAILROAD. 


OCx* 


** Cleveland, Akron & Columbus.’’ 
oo ooo 
In effect November 18, 1883, based on Central 
Standard Time. 


GOING NORTH. 







































STATIONS. ' No. 1. |] No. 8. |No. 5.) No. 7 
Leave 
Columbus. 6 45 11 40 16 50 
Westerville.) 7 10 12 05 17 18 
Centerburg | 7 52 12 47 18 04 
Mt, Vernon.| 8 37 B [13 31D 18 508 
Gambier 8 49 13 41 19 01 
Danville....| 9 09 14 OL 19 23 
Gann . .| 9 2t 14 11 IY 35 
Millersburg. 10 14 14 59 Oe Pree 
Fredricksb’g 10 37 15 19 5 51 
Orrville. 11 12 15 50 M23 St oy 
Warwick ll 36 161) | 25 r 
Clinton... ...)Ll 42 16 16 | Be Seer 
Akron, .....:12 15 16 46 7 57 
C’yahoza F’s)12 30 16 58 8 11 
Hudson 112 50 17 15 8 30 
Ar. Clevel’djl4 12 18 25 9 50 
GOING SOUTH. 
No. 2 No. 4. | No. 6.|No. 10. 
Leave. 

Cleveland... 8 00 14 00 15 |16 50 
Hudson .... | 


Orrville ..... | i Oey 
Fredricksburg}!1 22 17 18 18 48 na 
Millersburg ..|11 45 17 40 19 10 | No. 8. 
aa 2 32 tO eee 5 50 
Danville 12 44 18 41 | 6 Ol 
Gambier. ....|13 04 19 01 6 21 


Westerville ; 


Columbus arr. 21 10 


The system used in the above table consists 
in avoiding the confusing division of the day 
into two equal portions of 12 hours each, and 
emp'oying instead a continuous count from 
lto&%. The days begins at Midnight, as urder 
the common system, but there 1s no possibil- 
ity of confusion between the forenoon and 
afternoon hours. E. T, AFFI.ECK, 

Gen. Pass. Ag’t, Columbus, O. 
GEO. D. WALKER, RECEIVER. 
N. MONSARRAT, Gen’! Supt. 








New York, PENNSYLVANIA AND OHIO 
RAILROAD. 


New York, Boston and the East. 


The shortest and quickest route to Pittsburgh, 
Washington, Baltimore and the Southeast. 

Central or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

Until further notice trains will leave the 
new Certral Depot, South Water Street and 
Vialuct,as follows: 

6 50A M LIGHTNINGEXPRESS (daily 
«M8. sleepingand hotel coaches from 
Leavittsburg. 8:35 a.m. To New York, Albany 
and Boston withoutchange. Arrives at Mead- 
ville 10:40 a.m., (dinner); Franklin, 12:(8 p.m. 
Oil City, 12:30 p.m.; Corry, 12: 5 p.m.; James 
town, ‘Lake Chatanqua) 1:35 p.m.; Buffalo, 
6:50 p. m.; Rochester, 8:20 p.m.; Hornelleville, 
6:00 p.m.; (supper); Corning, 7:25 p.m.; El- 
mira, 8:05 p.m.; Binghampton, 10:05 p.m.; Al- 
bany, 5:00 a.m.; Boston, 1:45 p.m.; arriving 
at New York, 6:15 a.m. 
2:20P LIMITED EXPRESS, Pull- 

. WE. Slecper Cleveland to New York, 
(daily). Arrives at Meadville, 6:30 p m.; 
Jamestown, 8347 p.m.; Salamanca, 9:45 p. m.; 
New York, 10:10 a. m. 

11:00 Pp NIGHT EXPRESS, (daily ex 

. eal. cept Sunday), Sleeping Coach 
from Leavittaurg to New York without 
change. Arrives at Youngstown, 1:50 a.m.; 
Pittsburgh, 5:50 a. m.; Washington 0:00 a. m, 
Baltimore 00:00 p. m.; Meadville, 3:25 a. m. 
Corry, 4:59 a.m.: Jamestown, 5:57 a.m.; Buffa 
lo, 9:20 a.m.: Rochester, 12:58 p. m.; Hornells- 
villle 11:00 a.m.; Corning, 12:07 p. m.; Elmira 
0 40 p. m.; Binghampton, 2:19 p.m.; New 
York 9:10 p.m 
2:20 Pp M PITTSBURGH EXPRESS, 

. eG. §=tlai.y, through without 
change. Parlor Car, Cleveland to Pittsburgh, 
arrives at Youngstown, 5:00 p.m.; Pittsburgh, 
8:02 p.m.; Washington, 7:09 a.m.; Baltimore, 


8:19 a.m. 
4:10 p MAHONING ACCOMMO- 
. 28. DATION, stopping at all 
way stations. Arrives at Youngstown, 6:55 
p.m; Sharon, 8:01 p.m; Sharpsville 8:10 p.m; 
connects at Leavitisburg with train No. 20 
for Meadville and intermediate points, ar- 
rives at Meadville, 11:05 p.m. Pittsburgh, 00:co 


p.m. 
6:50 A M PITTSBURGH EXPRESS, 

. oM8. —(daily) through without 
change. Arrives at Youngstown, 9:30 a.in.; 
Sharon, 10:30 a.m.; Sharpsville, 10:40 a m_; 
Pittsburgh, 12:45 p.m. Returning, leave 
Pittsburgh, 4:15 a.m.,7:45a.m., and 12:55 p 


m. and 3:45 p.m. 
10:35 A YOUNGSTOWNE PITTS- 
. i. BURGH Accommodation, 
stopping at all Way Stations, arriving at 
Youngstown 1:30 p.m.; Pittsburgh, 5:45 p.m. 
Trains arrive at Cleveland, 6:15 a.m., 6:30 p. 
m., 10:30 a.m 1:05 p.m., and 9:45 p.m 
This is the only route YY which pas- 
sengers can reach Corry, Elmira, Bing- 
hampton, New York City, and intermedia 
points WITHOUT CHANGE. No change to 
Boston and New England cities. 
Baggage Checked Through to All Points East’ 
Be. Through Tickets and information re 
4 ng the route can be obtained at the 
office 131 Bank street, and at newDepot of 
New York, Pennsylvania and Ohio Railway, 
uth Water street and Viaduct, Cleveland. 
A. E, CLARK, 
Gen. Pa Agt., Cleveland, Ohio, 
FOU 


. M. FERRIS, Pass. Agt,.181 Bank st., 
Gen, Mangr Cleveiand. 
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THE NEW LYMAN VAPOR STOVE FOR 1884. 
The most successful operating :Stove offered 
to the trade. 


The simplest, most durable and most economical 
Stove on the market. 


Three Burners supplied with Gas from one Generator. 
























































































Correspondence solicited. 


Cleveland Stove Co., Cleveland, 0. 


Sole 
Manufacturers. 
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Specially Designed for the Western Market. 

OVEN NO. 8—20x2144x18 Inches. OVEN NQ, 9—22x284¢ x14 Inches. 

Has peculiar and important features that make it the best operating stove in the market, 
and commend it to the favorable notice of dealers who desire a first class stove. 

It is constructed with our patent flue, which descends in the rear and ascends in front be- 
tween oven and fire-box, forming a wide flue around back, bottom and front of oven, insuring 
an ecsy draft and uniform heating of all parts of oven. 

_ The Reservoir is of planished copper, with deep, stamped pit, protected with cast iron, and 
is effectually heated without an extradamper. By removing Reservoir and supplying its place 
with cover plates, a complete six-hole stove is obtained 

The fire-back is in three heavy interchangeable pieces. A water-back is previded which 
occupies the same space as fire-back, heats perfectly and does not retard the heating of oven, 
for reasons of the intervening flue between it and oven. 

The grate is hinged at its extreme back edge, and when dumped gives a clear opening into 
a large ash-pan. It can be partially dropped to remove clinkers from the front. 

A receptacle for the covers, when removed from top of stove, is hung on swing bracket 
under front heartn. 


Its neat design, nicely polished edges, nickeled panel plates and trimmings, give it a very 
attractive appearance. 


Send for prices. —-MANUFACTURED EY—— 


Taplin Rice & Co., 


AKRON, OHIO. 1 
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Stearns WOE Co. 
ERIE, PA., 


Engines from 15 to 400 Horse Power 
Boilers of Steel and Iron 


Supplied to the Trade or user. Send for Catalogue 
Saw Mill 
aw Milfend Goperal Machinery, 
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The IRWIN & REBEER 
, PATEN 
Expanding Water Conducta 
MANUFACTURED BY THE 0D 
8. S. S. Conductor Co.:% 
nIMITESD, : 
47 Federal St., Allegheny, Pa. 


Tre STanpDiInG SEA‘ al- 
lows of an easy and secure 
fastening, keeping the pi 
far enough from the wa 
make any overflow from the 
cave pipe or head, run down 
the spout, and not the wall; 
and will open, in case of 
freezing, so as to prevent 
bursting, and still remain 
double-locked and water-} 


tight. 



















PRINCIPAL AGENTS. 

E. B.adger & Son, Boston, Mass.; Noyes & 
Wines, New York;J. S. Thorn, Philadelphia; 
John G, Hetzell, Baltimore, Md.; R. P.Gormu)- 
Ly» Chicago; F. Schmidt & Sons, Milwaukee; 
Shackelton Bros,, Cleveland: A. K.'Sweet, 
Kansas City, Mo.; G. H Peters & Son, Bul- 
falo, N. N.; James Ackroyd, Albany, N. Y.; 
Witt & Brown, Cincinnati,; Hull & Cozzens 
Mnfg Co.. St. Louis. Mo.. and manv others 


AKRON 
POLISHING 


—AND— 


PLATING 




















F. L. CHAMBERLIN, 
Sec’y. 


L. M. PITKIN, 
Pres’t and Treas. 


Variety lron Works Comp’y 


BOILER MAKERS, 


MACHINISTS AND FOUNDERS. 


Shafts, Pulleys and Hangers 
a Specialty. 


CLEVELAND, O 





| 51 to 73 Scranton Ave, 21 


MACHINERY FOR 


traightening & Cutting Wire 


Of all Sizes to any Length. 
Send for Catalogue. 


NO. ADT & SON 


New Haven, Conn. U. 8S A. 
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eT ENTS—It is easy enough to procure a 
rent oo almost any subject, and many 
tent agents offer, on the plan of the venders 
oe uack nostrams, to obtain “‘a patent or no 
nr But like the quack nostrums, such pat- 
sb are of no value—being mere combina- 
— of other people’s ideas. In such matters 
- pon -s consult agents practically acquainted 
rith yosigning and constructing machinery. 
It will cost no more in the end, and save dis- 
intment and loss. Full information about 
appots, Address, GEO. C. DAVIKS, Solicitor 
rr Patents, 49 Wilshire Building, Cleveland, O. 


Wm. B. Franklin V. Pres | 
] 





M. Allen, Pros. 


J. B. Pierce, Sec’y. 


ghO. P. BURWEGL,'Gen, Agent, 
246 Superior Street, 
CLEVELAND, O. 


A.C. CETCHELL, 
9 Chief Inspector. 








OTTO CAS ENCINE. | 
Over 14,000 Working. | 
Gas consumption 20 to 70 per cent. less than that 
of anv other engine 
Sizes: 1 to 25 indicated horse power. 


Schleicher, Schumm & Co, jZhiladelphia, | 


ALBERT FISHER, 77 & 79 Merwin Street, Agent for 
ee Cleveland, ©. 


Moontvomery’s 
PATENT 


Automiatic Ball Safety ‘Faucet. 


THE SIMPLEST, } 














THE MOST DURABLE, 


IN FACT, 4 


The Best Faucet Made 
NO PACKING. 


NO STIFF 
SPRINGS. 


The Hard Rubber 
Ball Valve closes 
with the water 
pressure, and not 
against it, hence always tight. 
Valve never rests twice alike. 
quickly repaired. 

For Prices address 


H. C. Montgomery & Co., 


Sole Manufacturers, 


The Ball 
Easily and 



















Th: Westinghouse Automatie Engine 


The best evidence of its peculiar merit is the 
fact that our 


Shipments average Two Engines per day. 
Over 60O Engines and 16,000 H.P. 
now in operation. 

OUR PRICES ARE MODERATE, 

Send for Illustrated Circular and Reference List. 


The Westinghouse Machine Comp’y 
PITTSBURGH, PA. 
94 Liberty St., NEw YORK, 
14 Sa. Canal St., CHICAGO, 


ranch Offices: ; 
401 Elm St., DaLLas, TEXAS 


Wo 


Adjustable Dead Pulleys. 


Taper Sleeve Pulley Works. 


M ANUFACTURERS of Taper-Sleeve Wood 


slow Belt Pulleys,Taper Sleeve and Compres 
4 
P PD, 
Clutch P; 
*peed, with ease and safety. 
ERIE. PA, 


|Z, xe MALLEABLE sons 


\ | “actory 75 & 77 Central Way. Sec. & Tiszs., No. 3 Case Buildi’s: 


“| Cleveland, Ohio. 


~uipltings, Adjustable Dead Pulleys, Wood 
feys Split or made in Halves, Friction | 
iWeys, and Friction Clutch Couplings. 
41 Can start a load with this clutch, at any | 





20 & 22 Frankfort street, CLEVELA ND, O. 


Locdre, Saxrizexr 8t Co., 


N. W. COR. 6TH STREET & EGGLESTON AVE. 
CINCINNATI, OHIO. 
We have for Sale and immediate Delivery, one 


20-HORSE POWER PORTABLE ENGINE & BOILER. 


Been used only 60 days, and was put in until our new boilers were ready for use, 
Will dispose of it at a sacrifice. 














TO STEAM USERS. 


I will Remove and Prevent Scale in any Steam Boiler, or make nocharge. My remedy 
will also neutralize the most destructive waters, and prevent 


CGROOVINC, PITTINC AND WASTINC OF IRON, 
Which causes so many Boiler rxplosions. 
A BOOK UN CARE AND MANAGEMENT OF STEAM BOILERS, 
Address GEO, W. LORD,,316 Union Street, 


PHILADELPHIA, PA. 








Freight + Passenger 


Elevators. 


L. 8. GRAVES & SON, 





FOR SALE. 


2 Twenty-four Chamber Clay Presses, Lo- 


cust wood, with Ohio nozzles, complete, good 
as new, only 
$225.C0 each, 


used three mouths; Price, 


NEW MACHINERY. 
3 new Pressure Pumps, complete. 
2 Agitators, iaon 4rames 
2 Blungers, patent bottoms. 
1 Power Wad Mill, for Potters. 
15 ft. Dry Pan, for Sagger Clay and Grog 
17 ft. Dry Pan, for brick or sewer pipe man- 
ufacturers. 
19 ft. Dry Pan, for brick or sewer pipe man- 
ufacturers. 
Jiggers, of all sizes, complete. New and 
second hand Engines, Estimates on Potters’ 
complete, also, Brick Yards and tewer Pipe 
Works. Oil and Gas Well Rigs, complete. 


Industrial Foundry and Machine Works, 
EAST LIVERPOOL, OHIO. 








PICKANDS, MATHER & CO., 


THOM ORE AND FIG IROL, 


CORNER BANK & SUPERIOR STS., 
CLEVELAND, O. 61 





7 \tTSB 
eit a RGy 


SUPPLY CO. 





~ Young & Locke, 


|S muenanel in New and Second-hand 


Machinery, Engines, Boilers 


and Pumps. Gas and Steam Pipes of every 


description. 
25 TITUSVILLE, PA. 


WM. GLEASON, 


Manufacturer of 


Machinists’ Tools, 


Send for Circular and Prices 
34 Rochester, N. Y. 


Eureka Band Saw. 


_— 














Cor. Center and Frank Streets, 
ROCHESTER, N. } 


New York Office, 46 Cortland Street. 











Send for our Catalogue. 





MUNSON, HAYDEN & CO., 


gve* COLUMBUS, O. 


Manufacturers of Refined Malleable [ron Custings of all kinds, Wire Dies, ete, 
Qualiéy guarantee! first class. Kstimates furnished. Correspondence solicits d. 





|| fron Clad Paint Co., °C. 


ron Clad Paint Co. 


And get the genuine 
article, and save Rabitits 
of suit for umng an artick 
made in violation of th 
patents issued to Wm 
Green and now owne 
by this Company. 


IRON CLAD PAINT is 
the most durable. 
most fire-proof, and 
CHEAPEST PAINT 
MADE. 


Furnished both Dry 
and Ground in Oil. 











Used by nearly all 


Trade Mark Patcnted—Paint Patented he Railroa 63 


i 













‘ 


We build three sizes of this machine 
with 26, 30 and 38 inch wheels. 
The two smaller sizes will saw hard wood 12 
in. thick, the largest 16 in. thick. They sare 
made of the best naterial and are well aade, 
>for further information address 
FRANK & CO, 
Manufacturers of 


WOOD WORKING MACHINERY, 


176 Terrace Street, BURFFATON Y 


>. Co. 
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Cents AN ILLUSTRATED MONTHLY. Cents 
a yew. ‘THE BEST AND CHEAPEST. ye 


lron-worker need be without his reguiar Journal, 
CASH COMMISSIONS FOR CLU Bo. SAMPLE COPIES FRE 
Address DAY & CARTER. Publishers, 
Mo. 31 Beard of Trade Building, Cleveland. 0. 





JOHN H. CALER & SONS, 
NEw BRIGHTON, Pa., 


Manufacturers of all kinds of 
Coal Picks, Clay Picks, Mattocks, 
Stone Picks, Coal Wedges, Coal and Clay 
Sled ges, Stone W edges, and all kinds ef 
Quarrying and Mining Tools. 
Also, Limestone Picks, Mill Picks, etc. 
Coal, Clay, Mining and Quarrying Tools a 
Specialty. Light and Heavy Fo. ging, both 
in [ron and Steel, of all Patterns, executed 
with neatness and dispatch. 
Corner Butler and Canal Streets. 











Wood Rim Pulleys 


of all sizes for double 
and single belts. 
Also, SHAFTING, 
HANGERS and 
IRON PULLEYS. 
Responsible agents 
wanted where I have 
none. Address, 


W. A. Woodward, 





A. L. WRIGHT, 


MANUFACTURE OF 


Lowell, Mass. 3 


Plumbago Packing. 


—- 


ra ay Superior Steam 
Packing 


FOR 


g UY J 
« 


Circulars and Sam- 
ples sent on appli- 
cation, 


\ 
Patented March 22, 1 


Winan’s 
Packing 
Mfg. Co. 
408 Bleeker Street, 


NEW YORK. 


WINANS’ PATENT SQUARE FIBROUS PACKING. 





FIELD'S 
 FarmersForcePumps 
\ Are positively the cheapest 
\ ant best in the world, Use- 
ful for a thousand purposes 
, abou the orchard, house and 

- farm. Descriptive Catalogue 
free. Address 
Field Force Pump Co., 
Lockport, N.Y. 





No Machinist, Foundryman, Boiler-maker 0 } 
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Fleteher, cor Rock St., | 
LOWELL. MASS?” | 


{ 
} 


| 


| 


EngineLathes 


2 Engines, 





THE ECONOMIC © 


tent Boiler Feed Pump 
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Davis’s Patent, May, 1876. 


INTERCHANGEABLE IN ALL ITS WORKING PARTS. GEARED 5 TO! 
| I. B. DAVIS & SON, MAKERS, HARTFORD, CONN. 
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Purifier. 


| This Heater is based upon new 

principles, both for heating the 

water and extracting -the lime, 

; and by its use the water is puri- 

fied so as to prevent scale in 
the boiler. 


3y means of the mechanical) 
| cleaning arrangement the heat- 
er can easily be cleaned in five 
minutes. 





Engine owners and 
Engineers are request- 
ed to send send for 
our new illustrated 
catalogue No. 2. 

This Heater received 
the highest Award of 
Merit at the Cincin- 
nati Industrial Expo- 
sition, 


| 


| 


if 





| bs Address 
| 


T. —WwEw’s 
Prepared 


Roofing. 


For Steep or Flat Roofs. 


Applied by ordinary workmen at one-third 
the cost of tin. Circulars and 
samples free. 


Tr. NEw, 
32 John Street, New York, 


EDWARDS, TOWNSEND & C0. 


WHOLESALE GROCERS 


And dealers in 
Wines, Liquors and Cigars, 


Teas a Specialty. 
Nos. 151 & 153 WATER STREET, 
CLEVELAND, O 9 




















Cheney Anvil and Vise Co Walker’s Automatic Low Water 
| Indicator 


For Steam Boilers, 


Awarded the Gold 
Medal at the 
Cincinnati Industrial 
Exposition, 










It is simple, cheap, reliable 
anddurable It works 
™ | automatically and irresistibly 
without floats, cranks or 
| fusible plugs, and it is 
y 





. npr oes y } always ready for use 
Send for prices, 8 DETROIT, MICH. | after action. A 
| Write sire Fi 
WILLIAM WHITE, | peor Circular and 


Manufacturer of 


Boilers & Gas Holders, 
TELESCOPE AND SINGLE GAS HOLDERS, | 
Wrought and Cast Iron Tanks. | "ever Co» Pa 

| 


Orders solicited. Write for Estimates. Mention this paper & 
NEW CASTLE, PA, 


J. L. Walker. 


Manufacturer, 
New Brighton, 
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Smith & Curtiss, 


JOBBERS OF 


TEAS, 


COFFEES AND SPICES 


ALSO PROPRIETORS OF THE 
CLEVELAND 


Coffee and Spice Mills 


107 & 109 B.nk Street, 





Cleweiand, ©. 


—-—= _ 
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“SUMMERS BROS. & CO. 


manufacturers of 


GOMIMON & REFINED SHEET ZA0U, 


And Superior Quality Shingle-Bauds. 
ice and Works at - 
OOERUTHERS, 0. 3 Youngstown, U. 


~w. McFARLAND, 
Iron and Brass Founder. 


Chilled Cast Wire Dies 


a Specialty. ; 
Any size or style made at short notice. 
TRENTON. N. J. 8 


~~ THE CLEVELAND 


Storage Comp'y 


y E desire to inform the public that we are 
y prepared to receive PIG TRON, Blooms 
Ingots, Muck-Bar, BAR and Sheet LRON, 
Car Wheels, Rails, LUMBER, ORE, etc. 
also every kind o! merchandise, on storage. 
Warrants will be issued on all stock received, 
maue transierable by endorsement and deliv- 
erabic to the holder on demand, These war- 
rants will furnish a convenient medium of 
transfer and delivery, and serve as collateral 
to parties wishing advances on their stock. 
We shall be glad to furnish full particulars as 
to the manner of transacting business and in- 
yite correspondence or personal interview. 
W.R. DRAKE, Sec’y. 
Room 68 Wilshire Block. 83 


Pittsburgh Wheeling Coal Go, 
Miners and Shippers of 


OHIO STEAM COAL AND COKE, 


Mines on the Cleveland, Lorain & Wheeling 
K.R. Capacity, 2,000 tons daily. 
Office: 12 Case Building: 


CLEVELAND, OHIO. 
Lake Shipping Point, Lorain, Ohio. 











hie Planers 


A SPECIALTY. 







New Patterns. 


This Planer returns the table 3 for 1. 
Sizes from 20 in. by 20in. and 30 in. by 301in. 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks 


LIMITED, 
34 Rochester, N. Y. 


~ DEAD-STROKE 
Power Hamme 
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DIENELT & EISENHARDT, 
MAKERs, 
1306 Howard Street, Philadelphia. 


The Babcock & Wilcox Co. 


Water Tube Steam Boilers. 


107 Hope St. 
Glasgow. 

30 Cortiand 
St., New York. 
Branch Offices: 
Boston, 50 Oli- 

ver Street 
Philadelphia, 
32 N, Sth Ft. 





Chicago, 64 So, 
Canal Street. 


Gincinnati, 64 W. 'Phird Street. 
St. Louis, 707 Market Street. 
New Ovlcans, 54 Carondelet Street. 
San Francisco, 50 S. Mission Street. 
Havana, 50 San Ignacio. 
Send to nearest office for Circular. 24 


REEETY chacror 
-IVE HAT 
. ELEVATI 





+ NAN t 
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“ ELEVATORS. 


C.H.MITCHELL & CO. 


1O5 MICHi¢ 


‘ 


SAN ST CHICAG 





| Cleveland Business Directory. 


Bolt and Nut Works. 


O'TCHKISS & UPSON MANUFACTUR- 
ING CO. Manuf’rs. Machine, Plow « 
Klevator Bolts, Coach Screws. ae 


Boiler Makers. 











ing a Specialty. 380 West River St. 4 


Bridge and Boiler Builders. 


B UUCKEYE BRIDGE AND BOILER 
WORKS, mfrs of Arch & Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St. 
and Case Ave. 


Boiler Feeder 
I)\BERMANN, W. S. & SONS, manfrs. of 
the celebrated Ebermann Boiler Feeder. 

Send for Circulars and Price List. 2 














Belting, &c. 
Howrey & CO. Belting and Supplies 
8 South Water Street 2 





Coal, Iron and Ore. 


NDREWS, HITCHCOCK & CO., Briar 
Hill, Coaland PigIron. 101 St. pain 





ACKSONIRON CO. Iron Ore and Pig Iron. 
Fayette Brown, Gen. Agent. 101 St. at 


. SSSR cease = 
HODES & CO. Coal, Iron Ure and Pig 
Iron. 101 St. Clair street. 1 


JT) ALLIBA, J. H., Iron Ore. — 

Grand Arcade Building, 101 St Clair st. 51 

ABCOCK, MORRIS & CO., —COAL.— 
Grand Arcade Building, Cleveland, O. 5 


ICKANDS, MATHER & CO., Iron «re 
and Pig Iron, 101 St. Clair St. peepe 














Carriage Bolts. 
PE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadel- 
phia Carriage and Tire Bolts. 





Carriage Repository. 
Y REENE’S, J. O., Carriage Repository, 408 
Superior street and 52, 54 & 56 Roc well 
street, dealer in Fine Carriages. Repair shop 
in connection. | 4] 


Dyers. 


7) ICHLMYER,A.,122 Seneca st. Gentlemen’s 
B and Ladies’ Clothes Cleaned and Dyed. 
‘ 


File and Saw Works. ; 


Pi RKIN, W.H. & CO., Hand-cut Files and 
Rasps, dealers in Disston’s saws. No. 11 
South V ater street. — i 51 





Foundries. 





OW LEK & CU., Car Wheels, Patent Chill- 
ed Frogs, and all kinds of castings. 9 
Winter. a she 


Y AKE SHORE FOUNDRY, Water and Gas 


> Light and Heavy Castings. Ala- 
bamast. 61 
FINAYLOR & BOGGIS FOUNDRY CO. Fine 


Gray Iron Castings. 65 to 73 Central Way. 
JITZSIMONS WM, & SON, Rolling Mill and 
4 Machinery castings. Rolls a Specialty. 
No. 435 Broadway. 64 


Fouudry Facings, 





LEVELAND 
Hayes, Manager. 


FACING MILLS, Kk. J 
4 Carter street. 21 


Hides, Pelts and Leather. 
Furs and Tallow, 48 and 50 River street. 
33 
Hardwvod Lumber. 


‘WA ARTIN & BARRIS, dealersin all kinds of 
Hardwood Luinber. 130 Central war. 
5 





Hardware and liron. 
JD INGHAM, WM. & CO., Hardware, lron, 
Nails and Metalg, 148 and 150 Water stereet. 
ZNLEVBELAND ROLLING MILL CO., manu- 
C facturers of Steel and [ronWire and Steel 
Tire. pica teeg 34 








Lumber. 


y (GODS, PERRY & CO., manufacturers 


Carter st. 


Central Way. 82 








tail dealersin lumber. JY 
rior and Wason and 261 Merwin streets. 04 








Lime Manufacturers. 


White Ljme; also dealers in Plaster, Ce- 
ment, etc. % Eim street. 34 
— a - 


Machinery and Boilers. 


RITCH,K. &. Metal Pattern Meker. Sinail 
machinery repaired. Lawn Mower sharp- 
mng a cpectaity. 42 South Water Street. 71 





O41 Maen ufactumers. 


“~ MERICAN LUPRICATING OIL CO. 
manf’re of lubricating oila, ® Euclid aye, 





T\ENNISON BROS.,dealers in Hides, Pelte, | 


\iSHER, WILSON & CO., wholesale lum- | 
ber dealers (pine & hard wood), rough and | 
dressed umber, timber, lath, shingles, etc. 47 | 


> USSELL LIME CU., manufacturers of | 
Obes} & CO. genera pibbers in Castings | 
43 





Cleveland Business Directory. 


Stair Builder. ; 
J FEIL, CHAS, Stair Builder; Hard Wood 
Mantles and Office Railing. Works, 49 & 

51 Canal street, Cleveland, Olio 41 


| 


Steel Stamps and Stencils. 
NLEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils. 197 Superior street. 54 


Steam Furnaces. 


OR gS sT AM FUKNACE CO. 
build large engines for Stationary and 
Marine purposes. Blowing Engimes for Blast 
Furnaces and Steel Works. Steam Pumps for 
Copper Mines, and Steam Helve Hammers for 
Forges and Bloomeries. Make all kinds of 
heavy Castings. Foundry and Machine Shop 
corner Detroit and Center Streets. 











Business Directory. 





Akron, 0, 


=| “& KRON IRON CO., manufacture best Com- 


mon, Refined and Charcoal [ron. : 

CNEIL, J. C., Steam Boilers, Heavy Sheet 

_— Work. Repairing promptly exe- 
cuted. 


and Hollow Ware, dealers in Tinners’ 
Stock, etc. 04 


CO., Founders and Machinists, 12 Main 
street. 84 


rPVAPLIN, RICE & CO., manuf’rs. of Stoves 


EBSTER, CAMP & LANE MACHINE | 





NAHOW BRuS. manfrs. of and dealers in 


West Market street. 
AY & FLIEBEGER, Galvanized Iron Cor- 





Alliance, O. 


| x Builder, and General Machine Jobbing, 
| 41 


Buffalo, N. Y. 


HITE, L. & I, J. manf’r’s of Coopers’ 

Tools. Carpenters’ Tools, and ShipTools. 

Also manf’r’s of Planer Knives and Machine 

Cutters to order. 310-314 Exchange street. 33 

NHE BU®FALU NUT AND BOLT CO,— 

{Limited.| Manufrs. of Hot Pressed Nuts, 
Bolts,Washers, Rivets, &c. 226 OhioSt. 31 











Bridgeport, Ct. 


* 





TLANTIC HOTEL, directly opposite the 
Railroad Depot. D. Foland, proprietor 

W. foland, H. W. Terrell, Clerks; Wm. Rich- 
erdson, Night Clerk. 2 





Canton, O. 





OVELTY IRON WORKS, Mill work, 
Shafting, engines, Imperial job printing 
press, etc. 73 


T ELDEN BURNER CO.—H. S. Belden—B. 
C. Goodrill. 158 and 160 S. Market-st. 
Manfrs of gasoline burners and fixtures, and 
| contractors for lighting streets 2 
| FFXHE SUN VAPOR LIGHT & STOVE CO., 
} manufacturers of Vapor Gas Lights, Gaso- 
| line Stoves and Tinner’s Soldering Furnaces. 
| Contractors for lighting the streets of cities and 

|}towns No. 116 E. 5th Street 72 


| ———_— 


Columbus, O. 


R EYNOLDS BROS,., manufact’rs of hand- | 


W cut Files and Rasps. Old files re-cut. 
| Send for Price List. ll 
ary, Portable and Locomotive Steam 
Boilers. All work warranted Lorger Bros. & 
10. 08 


TZELOTES WOOD & CO., manfrs of Malle- 


nices. Send your plans for estimates. 62 


a CFABRLAND, J. W. Engine and Machine | 


NITY BOILER WORKS, manfrs of Station- | 


a 8 = 
Business Directory. 

OW City, Pa. 

| PD EMD, JOS. Machines, steam engine and 

fe pump repairing. Brass. and tron cast- 

| ings, light and heavy, made on short notice. 2 











| New Haven, Conn. 

AMBERT, GEORGE D. builder of Model 
| BJ and Speeial Machwery, Dies, Tools, 
Punches, etc. Wood and Metal Patterns. No, 
27 Artisan Street. sae 54 








| 
| 
| 
| 
| 


| 


Pittsburgh, Pa. 


eae PRESSES. W. A. Bunting, 
manufacturers’ agent. Printers supplies, 
| type, cards. 42}¢ Sixth Street. [Up stairs.; 17 








Ravenna, O. 


| pane nth F., dealer in Agricultural 


3, farm machinery, hard- 
ware, seeds, fertilizers, &c. Cor. Main and 
Prospect streets. 51 


Kochester, N, Y. 


(1 OWK, JNO.N., mire. of Specialties, such 
XJ as Machine forging, bridge bolts and 

=, railroad switches, spike, mall, chisels, 
c. 28 





OOD-WORKING MACHINERY. Send 
for Catalogue. J.S. Graham & Co. 48 


Toledo, O. 


Bik ER, HERBERT, Machine Shop and 
| ADtron Foundry. 98 and 100 Erie street. 71 


J Wood and Metal Pumps, Pipe, etc. a | FFYOLEDO FOUNDRY AND MACHINE CO 


|. builders of Steam Engines, Circular Saw 
Mills and all kinds machinerv. Water St., 
| cor. Cherry. 03 
| QTANDARD SAW WORKS, H. Bartley, 
manufacturer and dealer in Saws of every 
| description. All kinds of Springs made from 
| Sheet Steel. Reaper, Hay Knives Truss, 
Springs, &c. made to order. 92 St. ClairSt. 3 
5 ee W. J., Gold, Silver and Nickel 
Plating. »2 & 84 St. Clair street. 





| 
Wheeling, W. Va. 


XCELSIOR MACHINE WORKS, Redman 

& Co., general machinistsand manufac- 

turers of Marine and Stationary Engines, 

Hangers, Pullies, Shafting, &. Cor. 18th & 
12 





Chapline streets. 


Youngstown, UO. 
Bre HRWIN & sons, manuf. of Nail 
Kegs, Pat. coiled hoops, slack barrel and 
keg heading and oil barrel stock. 1 


- BRICK MACHINES. 
Steam,Horse & Hand Power 


All sizes—Strong, Durable, Efieient. 
Write for particulars &«. to 


CROTON-ON-HUDSON, W.E, Tallcot & Co 


Mention this paper. 92 NEW YORK. 








| A. WYCKOFF, 


Manufacturer of 





FOR 


| WOOD WATER PIPE 


Mines, Coke Ovens and 


4 able [ron. Cor. Randolph and West 
streets. 13 
Cuyahoga Falls, 0. 
|PPYHE CUYAHOGA FORGE AND IRON | 


Cincinnati, O. 


FIVHECINCINNATISTEAM HEATING CO, 

mfrs, dealers and contractors. Warming 
and Ventilation of public and private buildings 
aspecialty 
Brass Goods, &¢ 
187 West Pearl street. yz 


and dealersin Lumber, Lath, oe. 5) 


Erie, Pa. 


] ALL ENGINE CO.,, manufacturers of Au 


RAUSE,C. A., & SON, wholesale and re- | 
Yards cor. Supe- | 


Lima, O. 
IMA HOUSE, centrally located; telegraph 
| AJ office in the house. J. Goitdemith, Prop. 


Meadville, Pa. 


of ail kinds. 


| Niles, O. 


Tank and Sheet Lron work, etc. 


Olean N.Y. 


| 
| irons, eto. 


Bi YRIOK BRS. & CO., manufaefrs En- 


CO. manfrs. of every description Car, | 
Truck & Driving Axles, Forging, Shafting, 7] 


soilers, Radiation, Pipe, Fittings, | 
Correspondence solicited, | 


tomatic Engines of 15 to 60 horse power. | 


I )EEVES Bros., Manufucturers of Boiler, | 
64 


gimee and Boilers, ofl drilling took, rig 
” 


| 


| Water Works. 
Chain Pump Tube Curbs, &c 


ELMIRA, N.Y. 


THE “SWIFT” AUTOMATIC 


- Lubricator 


IS THE 
warn 
BES'1I 
FOR MARINE, LOCOMOTIVE, 
STATIONARY anp PORTABLE 
ENGINES. Address for Circulars 


| ALLEN W. SWIFT, 
17 KLMIRA,N.Y 


KEYSTONE SCREW CO, 


17th and Venango Strecta, 
PHLLADELPHIA. 
J. BILLERBECK, 
Manufacturer of 23 


Iron and Brass Gimlet4Pointed Wood 
Serews. 


Aesk for discounts. 


{ 


| 
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IRON TRADE REVIEW. 





THE 


United States Car Co.’s 


SCREW LEVER 


Dump and Coal Car. 


(M. VAN WORMER’S PATENTS.) 


Cc. L. VAN WORMER, 
General Manager. 

















This Car has a capacity of 18 to 20 tons 


AND CAN BE HANDLED BY ONE Man 
’ 


DISCHARGING ITS LOAD INSTANTLY. 


The device can be applied to flat cars. The oa: 
under perfect control ac all times, and can be neig mp: 
elevation or dumped suddenly if desired. For const at @ 
trains, cars with this device would be invaluable TUction 

3 : > ee “¥ 
The Mechanism is Strong, Simple and Durable 

The following Railroads and Car Builders are buil 
ars with this Screw Lever attachment, viz: Clif; iIding 
southern Pacific Railway, Kunsas City, Mo.; Wilmin oe 
¢ Northern Railway, Wilmington, Del.; Norther Pb 

tailroad Co.; Boston & Maine R.K. Co.; Lehigh Vann 
tuilroad; Gilbert Car Mfg. Co., Troy, N.Y: Well, hey 
French Car Co., Chicago; Maine Central Railroad A. 
Cleveland Rolling Mills Co., Cleveland; Litchfield Ca: 0o,; 
Machine Co., Litchfield, Llis.; N. Y.,P) & 0. Kulwot 
Cleveland, Ohio; Buckeye Car Mfg. Co., Columbus rr. 
Pennock Bros., Var Builders, Minerva, O.; Kast and Wer 
R..R.of Alabama, Cedartow., Ga. This car received oY 
highest and only medal awarded for cars of ‘his class at Pe 
ecent Expositioa of Railway Appliances, held at Chie Se 
1, The medal awarded was silver. a 














































































































WREERSIVE VIEW. 





GALLAGHER MAN’FG. CO.,| 


Manufacturers of 


Gallacher's Patent Emery Grinders, 


UNIVERSAL AND CHAMPION 
RATCHET DRILLS, 


Bufiing Lathes, Speed Indicators, Cor- 
nice and Tinners’ Shears. Send for cir- 
ular. 18 STATE STREET, 

Lynn, Mass., U.S. A. 





Edwin Ruthven, Sec’y. Frederick Danner, Supt. 


PATEWNS 


Wood Working Machinery. 


OF THE LATEST AND MOST IMPROVED DESIGNS 
— FOR — 


Thos. P. Egan, Pres. 


| To plane on side and match, 4 rolls, 

| To surface 1 side without matching 4 rolls, 400 
To plane one side and match, 6 rolls,...... 5 
To plane two Sides and match, 6 rolls, 


Planing Mills, 
Furniture Factories, 


Chair Factories, 
Car and Agricultural Works, 
Carriage and Buggy Shops, 
and General Wood Workers. 


MANUFACTURED BY 


ae EC AN COfO.. 


Successors 10 The Cordesman & Egan Co, 
251 to 271 West Front Street, 
CINCINNATI, O., U.S.A. 


BOILER, TANK, BRIDCE AND 
TRACK BOLTS. 
? STANDARD RIVET CO. 93 Cleveland, Ohic 


1 





E NEW PULSOMETER 


he chaapest, strongest, most simple, compact, durable, effective and economical 


- STEAM PUMP IN THE MARKET, 

for ra’siny liquids under and up to 190 feet. No Machinery, No Oil, No 
Special Care. Can be worked su.pended by achain. Will pass grit, mud, 
sand, pup, ete., without injury to its rts. 
» from Boiler to run .t. Price, 600 gallons per hour, $50; 1,200 do, 
\875; 3.600 do. $100; 6,000 do. $150; 10,0.0d".$175; 18,000 do, 
e225 ; 25,000 10.%275 ; 45,000 do.8400 ; 60.000 do. $500 ; 120,00° 

av. $1.0 0, Compare this with any other Pump List, 

Write for illustrated descriptive book with testimonials, &c. Mailed free. 

PULSOMETrK STEAM PUMP CO,, 83 John St., New York City, U.S, A, 





Length of Frame, 


To | 


(HERCULE 


| HERC 


Needs only asteaim p'pe | THE GREAT STUMP AND ROCK 


Wood-Working Machinery. 


‘uBio A 


“spunod 


OOL‘P 03 03 C09'E 











PRICES—NO, 2. 


WILLIAM TEAL, 


ROCHESTER, N. Y 


565 
650 


lane 2 sides without matching, 6 rolls, 500 





S POWDE 


CAPS AND 
eS : Wig i | () 





THE STRONGEST SAFEST EXPLA 
KNOWN TO THE ARTS. 
HERCULES PowpER ComPANYs 


40 PROSPECT ST., CLEVELAND, 0: 
J. W. WILLARD, if = |MANAG 


, ay] 
ULES 





ca 





ANNIHILATOR. 
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LAND, 0. j 
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- .Low Pressure . : 


IRON TRADE 




















W. BINGHAM & CO.. | 
146, 148 d= 150 Water Street, . 
CLEVELAND, 0. 


Hardware,lron,Nails:Metals 
; O¥ EVERY DESCRIPTION. : | 
RAILWAY, MACHINISTS AND MINERS SUPPLIES. 
wM. JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
Malleable and Cast Cas and Water Fittings. 


NATHAN & DREYFUS’ SELF-ACTING OILERS AND LUBRICATORS, INJEC. 
TORS AND EJECTORS. 


Penr’ ,:.vania. Tube Works Pipe and Boiler Flues. 


Sharon Boiler Works, 


LIMITED. 


SELAEOMN, .A.. 











Peet’s Open Way Vaives. 
BOSTON BELTING CO."S RUBBER BELTING, PACKING AND HOSE, 


ALEXANDER BROS.’ LEATHER BELTS. 
Stubs, Crobet & Rothery Files, &c., &c. 81 


BRUSH ELECTRIC CoO., 
Cleveland. Ohnic. 


The sole manufacturers under all the patents of Chas, F. Brush for 























7 . s s s 
Electric Light Machines. | Electric Lighting, 
~ D SIZES. 
detain Storage Batteries, etc. 
_| No of No. of | Horse We fu.nish the only complete PERrrct Sys- 
pr Lights | Lights | Power | Price TEM of Electric Lighting. 
Mch. |2,000 c. p.|1.200 c.-d |Requir’d The Best Dynamo Machines. 
ot rey tye The Best Arc Lamps. 
: oe He *300.00 | The ouly Practical Storage Batteries. 
3 2 8 415.00 The Purest and Best Carbons. 
: 4 8 : on etc. etc. etc, 
4 | 6 ‘ = . OUR PRICES ARE THE LOWEST 
| 1 , . 
; : 15 8 900 .00 OUR FACTORY THE LARGEST, 
6 20 14 1,500 00 
6 | 30 14 1,5€0.00 and our 
1 30 22 2,000 00 BUSINESS THE MOST EXTENSIVE 
7 | | 45 22 2.010 00 “ 
: os. 45 3,600.00 IN THE WORLD TO-DAY. 
SEE THE LIST, 














Single Lamps, $50.00; Double Lamps, $60.00. Send for details. 


The Brush Electric Co. 
5 No. 104 Euelid Avenue. 





SMITH, MYERS & SCHNIER, 


CINCINNATI, OHIO, 


PATENT 


TERRAPIN 
Center Crank 


\ w 
}Engines, 
y SAW MILLS, 


BOILERS, 
Shafting, Pull, fe, 


Send for Catalogue and 
priees. 3 









The Dunning Boiler - 
WITH SELF FEEDING COAL MAGAZINE 


e 
Steam Heating 
And insures a Warm House Day and Night. 
: Over 1,500 in Use. 
Keeps Steam up Constantly. 
Manufactured at the New York Central Iron 
Works, Geneva, N, Y. 


_ Send for IlJustrated Catalogue with full descrip- 
tion and Price List. 
AGENTS WANTED. 
N .B.—Correspondence solicited from Architects 
and persons building. 
Mention this paper. 11 


soon Sane 


ee 


Malleable lron Works. 





HARMON, CIBBS & CO., 


CORRY, PENNA., 


PLAIN SIDE VALVE AND AUTOMATIC CUT-OFF 


Steam Engines. 


Send for Price List of Engines and Boilers. 


Chicago ) J. A. Peopres & Co., 
Office, { 28 South Canal Street. 64 


ZELOTES WOOD & Co.. 


PROPRIETORS 


CoLWUWiSsevs 








.  TINNING AND JAPANNING A SPECIALTY. 








Columbus, Chic. 




















» MANUFACTURERS. OF 


Parlor and Cook Stoves. Lift and Force Pumps 
OF THE LATEST IMPROVED PATTERNS. 


Genera! JOKBBING and MACHINE SHOP for the repairing of all kinds 
of Steam Engines, and Machinery of every description. 
For Catalogues and Price Lists address the makers, 


61 . HESS, SNYDER & CO.. Proprietors, Massillon, Ohio. 


Cleveland Rolling Mill Go. 


CLEVELAND, OHIO, manufacturers of 


essemer & Siemens-Martin Stee! Blooms and Billets. 


essemer Steel Rails, [ron Rails and Fastenings, 
Steel Tire and Forgings, Iron and Steel Angles, Bar 10 1 Spring Steel. Soft Welding 
Steel for Tools and Agricultural Work, Wire, fron and Steel Boiler Pilate. 


Rotary Steam Bleacher, 


ae — ee. For Paper Milis 
= Z And Strawboard Works 


ARE THE BEST MADE, 


The Novelty Wood or‘lron Combined Lift & Force Pump 





























\ Also, 

s\| MoNeil Patent Magazine 
| Heating Boilers, 
AND ALL KINDS OF BOILER 
AND HEAVY SHEET IRON WORK. 























J.C. MCNEILL, Proprietor, 
AKRON, 0. 





eee BOILER WORKS, 


03 Broadway , 
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" #THIS IS A GENERAL VIEW OF THE a | 


Tm proved 


Forbes’ Pat. Retehet sith 
Lie Stocikx. 


With it pipe as pel as 6 inches can be threaded 
or cut to length by one man. 


No vise is required to hold th ¢ pipe. 
open when the thread is cut. 


The bits are sharpened by simply grinding. 
Write us for prices list. 


Forbes & Curtis, 
81 BRIDGEPORT, CONN, 


The bits 





MONTGOMERY & CO., 


IMPORTERS OF 


STUBS’ FILES, TOOLS AND STEEL 


GROBET SWISS FILES, 


> 
Chesterman’s Measures, 
Hubert’s French Emery Paper, Horse Shoe 
Magnets, Etc. 
Wm. Smith & Son’s Celebrated“Music Wire. 
French Sheet Steel 3 in. Wide, from 4 to 65 ThousanJths 


Machinists’, Silversmiths’, Jewelers’, Die Sinkers and 
Sewing Machine Manufacturers’ Supplies. 


105 Fulton Street, New \ urk. 





From 10 to. 20 
Tons Lift for 


Manufacturers, 
Machinists, 
a 





hciiceus 
AND - 
Shippers. 


Not excelled for efficie 
and at half the price o 
other makes. 


Send for Estimates. 


The <Tulean Tron “AT Orl=s. 


- 
TOLEDO, see ata 














Sstexwx7axrt ELeater Co. 


Manufacturers and Patenteesof 
STEW ART’S PATENT 


Breed Water Healer Drier 


And Water Catcher 


combined. The most efficient 
Heater in the market. Also 
manufacturers of 
SINGLE AND DOUBLE 
Plunger Boiler Feed 
Pumps 
with Bronze Metal Valves 
and Plungers, with new 
y device for pmmeteng 
the Rod to Plunger, 
Send for illustrated 
Catalogue. 
STEWART HEATER GO., 
56 to 60 Mechanic Street, 
16 BUFFALO.N. Y. 





The Improved Eberman Boiler Feeder 


Is so constructed that it is not affected by the Feeder becoming heated, 
and is operated by turning a single lever. No globe valves are used. 
All parts are interchangeable, and needs no adjustment for,varying 
steam pressure. Works under a pressure of from 20 to 150 pounds on 
a lift of 25 feet. W.S. EBERMAN & SONS, 

13 15 Water Street. CLEVELAND, OHIO. 


Catalogue and quotations mailea to any 


et o. Atixins & Co., 


INDIANAPOLIS, IND., 


MANUF ACTCRERS OF © HE 


CELEBRATED “ ATKINS” SAWS, 


_ CIRCULAR AND CROSS-CUT, 
. Made of the 
Best Selected Cast Steel and our Special Silver Steel. 


Workmanship and gents unequalled, and warranted. 
8-1-3 





oni NKTorics. 


Sole Manufacturers of 


The NewHarris Hot Air 


And the Combination 


Hot Air& HotWater Furnaces, — 


Also Manufacturers of the 


Gold Pin Indirect Radiators, 


AND THE 


Laflin Direct Radiators 


FOR HOT WATER OR STEAM. 


First class goods and low prices... Send for Cireu- 
lars and price lists, 


143 te 149 Perry Street, 
15 BUFFALO,N.Y, 





ih DerrickCranes 


SHAFTING, 
HANGERS 


Pulleys, 
COUPLINGS, 
CRANES, 
And Machine Molded 


GEARS 








THE WELLINGTON BELT HOLDER 


HOLDS THE BELT AT REST 
When the machine is not in use, and in pee to be in- 
any shifted back upon the driving pulley on line shaft 
at wil 
No more wearing, rattling, heating loose pulleys. No 
more waste of belts and tame’ when machines are not in 
use. No more danger shifting belts. 


SIMPLE; DURABLE, CHEAP. 
Send for Deacriptive Circular, 
AGENTS WANTED. 


W. R. SANTLEY, 
Wellington, Lorain Co., Vhio. 


IWARMING AND. 
VENTILATION, 


A PERFECT SUCCESS 


By Our Apparatus. — 
Residence, School Buildings, : 

Manufactories, Churches, 

Opera Houses, etc., warmed. ae 

24 Sizes Low-Pressure Generators, © 


Direct, Indirect, Window Radiation, 
LIGHT’S PATENT. 

Plans and Estimates for Architects and 7 
Builders. The Trade supplied at whole | 
sale. Sales doubled from year to yea 
Good satis! action every where. 

The Cincinnati Steam Heating Co. 
187 West Pearl Street, 
CINCINNATI, O. 


Send for Circulars, 


H. E, LIGHT, President. 
GEO. E. LIGHT, Treasurec.j 


at 


HE sco : 


_, 


TTT ttt 


Vertinhiectionsl View of our —- 
8 Generator—over 100 in wae 
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2. & LM READY MADE MAK OWN PLALEGT WATER 


- CORRE, ’ a2 AYSAT SONY WA USE Se 
SEN LOR REE NEL RRR Slit AN WSLO ¥ 


_Q\EASTS™ ST SN TD, | BN ONE CAN AS 


SPAN? ASRS TOS 











